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More than 450,000 pounds of thrust lifts the U. S. Army’s Nike Zeus missile skyward in a cloud of vapor. The Nike Zeus missile being developed for the project by the 
Douglas Aircraft Company will be designed to intercept ballistic missiles traveling over 15,000 miles per hour, and destroy them at a safe distance from the defended area 


How do you stop an ICBM? 


How do you detect, track, intercept—and destroy within 
minutes—an ICBM that is moving through outer space ten 
times faster than a bullet? 

Bell Telephone Laboratories may have designed the 
answer: Nike Zeus, a fully automated system designed to 
intercept and destroy all types of ballistic missiles—not only 
ICBM’s but also IRBM’s launched from land, sea or air. 
The system is now under development for the Army 
Ordnance Missile Command. 

Radically new radar techniques are being developed 
for Nike Zeus. There will be an acquisition radar designed 
to detect the invading missile at great distances. And a 
discrimination radar designed to distinguish actual war- 


heads from harmless decoys that may be included to confuse 
our defenses. 


The system tracks the ICBM or IRBM., then launches 
and tracks the Nike Zeus missile and automatically steers 
it all the way to intercept the target. The entire engage- 
ment, from detection to destruction, would take place within 
minutes and would span hundreds of miles. 


Under a prime Army Ordnance contract with the 
Western Electric Company, Bell Laboratories is charged 
with the development of the entire Nike Zeus system, with 
assistance from many subcontractors. It is another ex- 
ample of the cooperation between Bell Laboratories and 
Western Electric for the defense of America. 
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RELIABILITY 


Where Do We Go from Here? 


JAMES N. DAVIS 


Deputy Assistant Secretary of Defense for Production Management, Washington, D.C. 


ELIABILITY, as a subject, ap- 

pears at times to be a kind of 
lisembodied spirit—difficult for the 
industry-government leadership to 
elate to the practical considera- 
tions of manufacturing and De- 
fense procurement. Failure of mili- 
tary equipment, the inverse ex- 
pression of reliability, has been 
watched in a non-statistical way 
for decades, and ordnance items 
became subject to systematic con- 
trol years ago. Today, reliability, 
without the word actually being 
used, has become of great social 
importance as our missile and ou! 
space activities become matters of 
national and international interest 
The score-keeping on launchings 
which is conspicious in the press 
is the popular expression of all 
the cumulative disciplines of man- 
ifacturing, testing and operations 
applied to insure success in per- 
formance 


More than ten years ago, I was 
first drawn into this field as a 
member of a small group appoint- 
ed within the framework of the 
former Research and Development 
Board, to develop a formula which 
would predict the mean-time-to- 
failure of electronic equipment 
built to the standards of the day 
Early work, such as this, led to 
creation of the Advisory Group 
on Electronics Equipment in 1952 
Cost of maintenance and failure 
rates were matters of growing con- 
cern, particularly in electronics 
From those years to the present, 
few of us have been able to over- 
look the need for coming to grips 
with the underlying statistics and 
discipline which have such a dra- 
natic effect on the assurance that 
our man-machine systems in De- 
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fense will function predictably and 
successfully. The existence of this 
Society with its impressive mem- 
bership, concerning itself profes- 
sionally with the translation of 
reliability as an abstraction into 
design, production and _ testing 
actions, is the best measure of our 
national concern and the vigor of 
industry’s response. I can report, 
and many of you have witnessed 
in recent years, an increasing effort 
to collect and analyze data from 
field experience whether it be 
on the performance of rifles, 
trucks, tanks on off-road marches, 
electronic equipment or our com- 
plex aircraft and missile systems, 
all in a search for clues to design 
or manufacturing or operational 
deficiencies which could be cor- 
rected to improve reliability. 


Progress and Problems 
in Reliability 


What can be done to accelerate 
progress in reliabilitv? Attacking 
fundamental problems first, we 
must improve the building blocks 
that go into the bigger things we 
buy. To improve these building 
blocks we first must develop and 
apply improved procedures for 
delineating clearly what the buyer 
expects and what the seller is obli- 
gated to deliver. This means that 
both in industry and Government, 
all of us must pay more attention 
to specifications. This may be our 
greatest opportunity 


T MIGHT BE USEFUL to report 

on Government activities in- 
tended to strengthen the assurance 
of predictable performance and to 
comment on work which lies be- 
fore us 

One trend now well underway 
n industry is to restate reliability 
in numerical terms, It is surprising 


to return from years in industry 
and find that Defense and military 
service regulations guiding the 
procurement of components are 
not abreast of the available quality 
control art in delineating numeri- 
cally the practices needed to dem- 
onstrate levels of assurance that 
components will perform as pre- 
dicted, so that they can be pur- 
chased on this basis 


Reliability System 
Organization 
There are perhaps 25 
documents dealing with 
reliability, some of them divergent 
from others and perhaps confusing 
to industry. You may expect some 
consolidation of these and revision 
in the future. Those which I have 
read seem to concern themselves 
with who is responsible for reli- 
ability, a requirement that indus- 
try establish an identifiable inter- 
nal group within a company which 
will be active, and lastly the philo- 
sophical importance of reliability 
We now need to come to grips with 
the problem in a more definitive 
manner—and this is intricate, re- 
quiring the closest cooperation be- 
tween industry and Government. 
Assuredly, within a company, there 
needs to be a nucleus of profes- 
sional people skilled at bridging 
the gap between the mathematics 
underlying reliability and the de- 
sign and fabrication processes. Re- 
cently, I visited a very large con- 
cern and listened to an executive 
describe his staff. He explained 
that he had 310 physicists, 512 
chemists, and 4,000 engineers. At 
this point he paused and then re- 
marked, “Sometimes I wonder 
whether we solve problems. I think 
we often just trample them to 
death.’ Thus he very effectively 
communicated to me his problem 
of communications. 


Service 
systems 
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A monitorship of the impact of 
design and process changes on end- 
product reliability is a very valu- 
able guide to technical and man- 
agement decisions. In my experi- 
ence there is a danger in the 
aloofness of the auditing attitude 
that can erect barriers and slow 
down the adjustment of industrial 
processes which are needed to in- 
crease product. reliability. It is 
management’s responsibility to in- 
sure the closest working relation- 
ship between quality control, engi- 
neering and design in spite of the 
spirited discussions between these 
groups which tend to obscure their 
common goal. I know of one Gen- 
eral Officer, responsible for results 
in space launchings, who periodi- 
cally convenes the top executive 
from each of the major producers 
on one of his programs to review 
the status of their products. This 
has the excellent effect of encour- 
aging the top man to school him- 
self on technical, production and 
quality problems so that he can 
answer questions, and thereafter 
pay close attention to the workings 
of his company which bear on the 
quality of its product. 

OW that we have the boss 
fully attentive to reliability, 
this is an appropriate time to men- 


tion the subject of communication. 
Reliability is enmeshed in a highly 


sophisticated statistical-engineer- 
ing language. This creates difficul- 
ties in communication. Probably 
this semantic sophistication is un- 
avoidable in view of the complex- 
ity of the problems. In any event, 
a reliability staff is obligated to 
transmit clearly its viewpoint to 
Design and Production people. It 
must also reflect accurately man- 
agement’s contractual obligations. 
Probably the best that can said 
is that: 

Reliability specialists, wheth- 
er staff or line, would be well 
advised not to allow the sub- 
tleties of their professional lan- 
guage, nor trappings of their 
professional identification, to 
become walls that entrap and 
isolate them within the larger 
industrial community. 

In the past decade, then, the 
organization within a company of 
persons responsible for reliability 
has been called out in Government 
directives. It is now important to 
accent the actions which must be 
taken to assure a reliable product. 
Industry and Government together 
should begin to lay emphasis on 
the function rather than organi- 
zation. You may expect in the 
future that military systems speci- 
fications for reliability will under- 
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score action rather than organi- 
zation. It is best to let each com- 
pany devise its own organization, 
assign the responsibility and the 
monitorship of the results. 


Darnell Report 
Implementation 

The Ad Hoc Group on Part 
Specification Management, chaired 
by Paul S. Darnell, published its 
report last year. Subsequently, a 
Defense - wide task group was 
established to prepare a work plan 
implementing the Darnell Recom- 
mendations. This group established 
14 tasks responding to the techni- 
cal recommendations of the Report 
and three tasks bearing on organi- 
zation recommendations. The tech- 
nical tasks relate to introducing 
quantitative methodology into 
parts specifications; revision of 
qualification approval procedures 
in the Standardization Manual, 
M-200 as well as changes in docu- 
mentation, specification practices, 
inspection and part - numbering 
practices. This is all underway. 
Other tasks include the develop- 
ment of techniques, tests and reli- 
ability doctrine for small lots; and 
development of a manual as guid- 
ance for inclusion of qualified reli- 
ability performance factors in parts 
specifications. A draft of this man- 
ual is completed and is being 
reviewed by Service groups. A 
task to establish a program to train 
inspectors to use new life test 
sampling procedures and accept- 
ance criteria will soon be initiated 
now that the manual is in being. 
In organizational matters, the Dar- 
nell report recommended a central 
DoD group to support standardi- 
zation actions on electronic parts. 
Actions bearing on this are still 
pending and we are hopeful of a 
clear plan of action soon. The 
charter for this group has been 
coordinated and is being drafted 
as a DoD directive. 

Thus I have tried to summarize 
the principal activity in Defense, 
responsive to the Darnell Report. 


ET US TURN for a moment 

to the problems we face today 
and in the future. We are engaged 
more and more in the limited pro- 
duction of extremely expensive 
and intricate end-items which are 
expended upon initial use. Perhaps 
a better understanding and appli- 
cation of small sample theory is 
needed. The answer is not bigger 
investments in more destructive 
testing. To demonstrate with 90 
percent confidence that a particu- 
lar missile system exceeds a reli- 
ability of 80 percent would require 


ten successes in ten firings, or 17 
out of 18, or 23 out of 25. When 
the item is inexpensive the ap- 
proach is more satisfactory. I know 
of one company which consumes 
a sample of 95 spin rockets in 
establishing the reliability of the 
last five in a lot of 100. 


Improved Manufacturing 
Controls 

In view of the limitations of 
statistical sampling methods, we 
can expect that manufacturing 
controls will become much more 
severe. The mere fact that fabri- 
cation or manufacturing is con- 
sidered developmental does not 
minimize the necessity for metic- 
ulous control of manufacturing. 
Many of us have experienced the 
situation in which a developmental 
model performed satisfactorily and 
subsequent models were substan- 
tially less than satisfactory. This, 
to me, indicates the importance of 
exacting control of fabrication—in 
minute detail, at all times, and 
under all circumstances—regard- 
less of whether we are speaking of 
research, development or produc- 
tion. 

I would predict a growing use 
of physicists and chemists speciali- 
zing in processing to support de- 
sign and manufacture. These 
people are trained to ask “why” 
events take place, although in some 
industries they have been relegated 
to testing laboratories. Fortunately 
the realization is spreading that 
electrochemistry of metals, flow 
and memory of plastics, residual 
impurities in cleaning and process- 
ing can create second and third 
order problems which may escape 
the engineering designer. A stable 
solution of quality control rejection 
of parts may not be found in 
doubling the tooling and produc- 
tion in order to select a few good 
parts from many. A less costly 
and wasteful approach may be to 
apply men with basic science dis- 
ciplines to the problem—and ap- 
plying them before the pressure of 
deliveries leads to emergency 
measures. 


Reducing Human Errors 

The use of statistical controls in 
testing can reasonably well predict 
for us the final performance of 
a series of sub-systems or complete 
advanced systems such as missiles. 
It does not impose effectively the 
necessary disciplines on the people 
who fabricate, maintain and oper- 
ate these large systems. Defects 
of training are becoming less toler- 
able as inherent in human behav- 
ior. The price of human error 
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comes too high. The number of 
quality control people and guard- 
ians of our hardware are gradually 
increasing. Perhaps this is an effec- 
tive trend. However, it must be 
augmented by a constant cam- 
paign to alert all persons to use 
care in handling and working on 
critical parts. In one company a 
finished part is locked up and is 
not touched without a form being 
filled out describing just how it is 
to be treated, and two men taking 
the action together. Constant at- 
tention is needed to keep the un- 
trained mind from placing an un- 
trained hand on high-reliability 
mechanisms. One organization 
finds that 65 percent of the diffi- 
culties on the launching pad are 
attributed to human errors on 
location. This illustrates how we 
are faced with the problems of 
carefully training teams of men to 
perform intricate functions accu- 
rately. The Government recognizes 
it faces this problem as well as 
industry. New approaches to this 
problem of reducing human errors 
are needed. Greater freedom in 
exc iange of ideas between indus- 
trial units and the Government 
are welcomed, in our continuing 
search for effective methods. Your 
Society may well be the group 
which should sponsor tours, sym- 
posia or other actions which will 
cross-fertilize within Defense in- 
dustry the exchange of ideas pro- 
moting reliable processing and 
handling procedures. 


THER TOOLS of reliability 

and quality control activities 
coming in the near future are wor- 
thy of mention. For example, a 
growing awareness in Government 
of the importance of calibration of 
measuring and testing equipment. 
We are making confidence firings 
of some rocket engines which cost 
$100,000 per test. It therefore be- 
comes very important that there 
be no question as to the perform- 
ance of the measuring system, if 
costs are to be controlled. Existing 
statistical techniques applicable to 
calibration need translation into 
usable guides which illustrate how 
they are applied to practical situ- 
ations. We are searching now for 
industrial or other professional 
talent who can help in this field. 
Sampling procedures and tables 
for reliability testing based on 
models which fit the failure rate 
peculiar to different mechanisms 
are being developed. Departure 
from the familiar exponential dis- 
tribution of failure is exhibited 
by semi-conductors, ball bearings 
and other mechanisms. The work 
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done at Cornell on the Weibull 
distribution under sponsorship by 
the Office of Naval Research will 
soon be published in a manual 
similar to H-108, issued recently 
by the Department of Defense. 
Thus statistical theory is translated 
into usable tools for industry. 


Economic Aspects 
of Reliability 


Let us review for a moment the 
economics of reliability. At present 
the Department of Defense is 
spending billions of dollars in mis- 
sile and space programs. All of 
these programs involve substantial 
expenditures for reliability. In one 
program, for example, the DoD 
is spending approximately 16 mil- 
lion dollars per year solely for 
reliability. In another program, 
reliability represents a 12 million 
dollar a year investment for what 
is called special effort in reliability. 
A third program involves a rela- 
tively modest 6 million dollars or 
so. Keep in mind that these ex- 
penditures are in addition to nor- 
mal costs for research, engineering 
and production and none of these, 
I understand, include the cost of 
confidence firings of complete 
items. 

This brings up, of course, the 
interesting question as to why reli- 
ability is treated as a separate sub- 
ject in contracting. Unquestionably 
there are many instances where 
costs can ressonably be funded as 
chargeable to reliability. In gen- 
eral, however, it might be to the 
advantage of both Government and 
industry if we treated reliability 
as an inherent parameter of prod- 
uct or systems, not as something 
special. 

After all, reliability is not some- 
thing new. When we purchase even 
a comparatively simple mechanism 
such as a pump we expect defect- 
free performance for a reasonable 
period of time. We do not buy 
pumps and reliability separately. 

Of course, costs must be borne 
and it does no good to preach 
about high costs. At the same time 
there are actions which can be 
taken that both directly and indi- 
rectly help to restrain these costs. 
As I mentioned earlier with respect 
to components, the most effective 
thing that can be done by both 
Government and industry is to 
develop and apply techniques by 
which the reliability requirements 
are spelled out in a way that 
leaves no room for misunderstand- 
ing between vendors and cus- 
tomers. The Government is obli- 
gated to illustrate and to demon- 


strate with examples compliance 
to such requirements. Development 
of such documents must be done 
carefully, with the assistance of 
industry to insure realism and use- 
fulness. Once done, we may expect 
that future vendor-Government 
relations will be characterized by 
contracts which specify reliability 
requirements in engineering terms, 
and which relate reward and pen- 
alties to compliance with these 
requirements. In this way we can 
cut the costs of unreliability. These 
costs are substantial. At a confer- 
ence last winter, Rear Admiral J. 
M. Lyle of the Naval Aviation Sup- 
ply Office drove home this point 
of high cost with a few illustra- 
tions. Let me quote him: 


Here are a few examples of 
what material unreliability can 
do to us in the aviation supply 
business. 


A Horizon Stabilizer Actu- 
ator for one of our attack air- 
craft is an example of unreli- 
ability evidenced by failure or 
wear rate far exceeding that 
expected. The replacement rate 
which finally developed was 
60 percent as contrasted with 
an expectation of 8 percent. 
Interpreted into dollars, this 
usage iucrease cost us four 
hundred thousand dollars addi- 
tional in stock level buys. 
Moreover, this usage increase 
multiplied our repair and 
transportation costs seven 
times. To date, we have also 
enco.ntered a ten months delay 
in developing full support cap- 
ability. 

Or take a fuel control having 
current fighter application. The 
item costs us over $5,000. There 
have been 27 modifications to 
this control. Just bits and 
pieces to effect these modifica- 
tions have cost us a total of 
two and one-half million dol- 
lars. The delays and other di- 
rect and indirect costs are not 
included. 


He said further: 


We bought a Gas Turbine 
Compressor for twenty - one 
thousand dollars each. Engi- 
neering-wise, it wasn’t up to 
fleet operational needs. One 
set of modifications cost us two 
million dollars for kits. An- 
other series has now been 
issued which will cost us an- 
other three million dollars for 
kits. About one-half million 
dollars worth of ASO’s systems 
parts will be made obsolete. 


Summary 


In closing it might be well to 
summarize, since we have touched 
on several problems bearing on 
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internal industrial activities and 
industry-Government relations. 

Looking at the past ten or 
twelve years, one can view opti- 
mistically the trend toward in- 
creasing attention of higher eche- 
lons of leadership to the problems 
and cost of increasing reliability 
of Defense systems. 

This trend is moving likewise 
in the direction of quantified re- 
quirements as a part of specifi- 
cations, although we may not be 
satisfied with the rate of progress. 
More attention can be expected 
on quantifying specifications for 
both components and_ systems 
bearing on reliability in order to 
improve the understanding be- 
tween industry and Government, 
to clarify our mutual objectives 
and to insure that the cost of 
reliability is applied rationally to 
the problem. Specifically, the Dar- 


Raising Productivity of 


nell Report has been a milestone, 
and we in the Government must 
convert its recommendations to 
actions beneficial to our industry- 
Government relationshinv. 

Government can help stimulate 
top management’s interest and at- 
tention in quality control, reliabil- 
ity and training of personnel, and 
should continue to do so. The in- 
terest in reduction of failure rates 
is of mutual interest and indis- 
tinguishable between Government 
and industry. 

Process control, training of 
workers at all levels who partici- 
pate in the handling and fabrica- 
tion of high-reliability parts is 
needed, and we are seeking ways 
to encourage it. 

Accelerated action is needed to 
translate statistical theory into 
usable tools for planning and ex- 
ecuting reliability tests. 


WILLIAM R. PABST, JR. 


It can be stated clearly that the 
Secretary of Defense desires that 
the statement of work as exempli- 
fied by the specifications and the 
coatent of contracts be clarified so 
that industry-Government under- 
standing of the task at hand be 
improved and that unnecessary 
costs be eliminated. 


As Mr. McNamara recently said, 
we must enhance the capability of 
the U.S. to deter und defend itself 
against the risk of future wars and 
we must do this with a minimum 
increase in the cost of national 
defense. Your Society is playing, 
and I am sure will continue to 
play, a central role in realizing our 
national objective of applying 
technical progress to national de- 
fense at a price that does not im- 
pair the health of our economy. 


INDIAN INDUSTRY through quality controt 


Chief Statistician, Bureau of Naval Weapons, Navy Department 


Formerly Advisor to the Government of India Under the United Nations Technical Assistance Program 


NDIA, with its new and developing industries and with its national plans to raise the 

standard of living, presents a most interesting workshop for the effective utilization of SQC 
methods. It will be shown that these SQC techniques, when applied in the light of their effec- 
tiveness for the enterprise as a whole and for entire industries, that is in a “macro” approach, 
can be one of the most useful techniques in helping to increase productivity in the underdevel- 
oped economies. Previous estimates that the productivity of Indian industry might be increased 
by as much as 20 percent through SQC are confirmed in the present project with the finding 
that productivity gains from ten to 40 percent are potentially available. This experience arises 
from a United Nations technical assistance program in quality control established in 1958-59 
under the auspices of the Indian Statistical Institute. 


Background 


Statistical quality control has been known in India for a long time through the work of 
Professor P. C. Mahalanobis, Director of the Indian Statistical Institute, and his associates. In 
the late Forties, Professor Mahalanobis invited Walter Shewhart to India for a series of lec- 
tures on Quality Control. Subsequently the Indian Society for Quality Control (ISQC) was 


founded. In 1952-53, Ellis Ott led 
a team of four experts, including 
Paul Clifford, Anders Hald, and 
Mason Wescott, on a three month 


ASQC LCS Codes 310;320;330:10;20;60; 
70 :460 

Presented on the program of the ASQC 
Annual Convention, San Francisco, Calif 
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United Nations training assign- 
ment, giving four two-week SQC 
training courses in the principal 
cities. Upon the basis of the inter- 
est and enthusiasm developed, the 
Government—through the Indian 
Statistical Institute — established 
SQC Units‘!’ in Bombay, Calcutta, 


Bangalore and New Delhi, and 
later in Coimbatore and Baroda. 
These Units were established to 
service industry on a fee basis. 


Present Situation 
Today quality control is being 


used to an increasing extent in 
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many of the major industries 
throughout the country — in the 
production of shoes, sewing ma- 
chines, fans, cotton and jute prod- 
ucts, castings, telephones, textile 
machinery, railway cars, pharma- 
ceuticals, cigarettes, plywood, bis- 
cuits, bicycles, and radios—among 
many other items. These recent ap- 
plications of quality control meth- 
ods have much in common, for they 
start with the search for those 
problem where statistical 
methodology can give the greatest 
returns; usually with the evalua- 
tion of outgoing product quality, 
the source of unusual scrap, or 
differential levels of efficiency. 


areas 


From these strategic entry points, 
the minimum web of control 
spreads where it is needed through 
the production process, sometimes 
to the control of raw materials, the 
improvement of manual process- 
ing, the elimination of inefficient 
or defective machinery and equip- 
ment, to the imposition of stand- 
ards for production and inspection, 
or to other areas where manage- 
ment must exercise remecial or 
corrective action. This is called a 
“macro” approach to distinguish 
it from one emphasizing method- 
ology. This “macro” approach is 


based on the notion that these tools 
of quality control must be utilized 
by management, for management, 
in the economic interest of the 
company as a whole, if they are to 
be utilized effectively. 

Statistical techniques alone do 
not provide all the answers to suc- 
cessful operation. They do, how- 
ever, provide management with the 
communication network on the 
technical side necessary for wise 
administration. The quality tech- 
niques found most useful in the 
Indian industries do not attempt 
single-handedly to solve tough 
problems or to apply genius meth- 
ods where others have failed. They 
simply provide the mechanism of 
focusing management attention on 
previously hidden obstacles, and of 
utilizing the usually competent ex- 
isting technical staff where solu- 
tion is necessary 

An Example: This approach is 
exemplified by the experience of 
a large plant in Calcutta producing 
sewing machines primarily for the 
domestic market in India and also 
for export to Egypt and Great 
Britain. It employs over four thou- 
sand workers and has a very com- 
petent technical staff. Attempts to 
use some of the tools of quality 


control over a period of time had 
been relatively unsuccessful be- 
cause the control charts were not 
understood or were disregarded in 
the machine shop and assembly 
lines, and because successes in spe- 
cific problem areas did not auto- 
matically spread. Besides, a sewing 
machine is assembled from more 
than five hundred parts and it was 
clearly impossible with limited 
staff to utilize control charts for 
every dimension of every one of 
these parts. 

When a broader view of quality 
control methods was taken, the in- 
itial step showed that no measure 
of outgoing quality was easily 
available. The corps of skilled final 
inspectors had no definite criteria 
of performance; instead they 
varied in judgment very widely; 
for instance, over an entire month, 
one inspector rejected over forty 
percent of the machines coming to 
him; whereas another inspector 
dealing with the same flow of 
product rejected less than ten per- 
cent. Thereupon standards were 
developed utilizing the long time 
experience of operators for estab- 
lishing procedural check-off lists 


16th Midwest Conference Adopts “Universality of Statistics’ Theme 


Outstanding quality control experts and statis- 
ticians from a wide range of industries, universities 
and military installations will address the nearly 
500 persons attending the 16th Midwest Confer- 
ence, ASQC, Oct. 19-20, at the Chase-Park Plaza 
Hotel, St. Louis, Mo. 

Speakers on subjects ranging from “Statistics 
and Sex” and “Statistics and the Stock Market,” 
through “Effective Installation of Quality Control,” 
will develop the theme of the Conference, “The 
Universality of Statistics.” 

Conference topics and speakers include: 

“The Art of Listening,” the opening address, by 
Dr. Ralph G. Nichols, head of the Rhetoric De- 
partment at the University of Minnesota. Dr. Nich- 
ols is a nationally-known speaker and writer on 
problems in communication. 

“Statistics and Baseball,” Robert Kingsley of the 
Aeronautical Chart and Information Center, USAF, 
St. Louis. Known as the “Home Run Engineer,” 
Mr. Kingsley has developed formulas which en- 
able him to arrive at comparative home run fig- 
ures for parks in the major leagues. A well-known 
baseball figure will give a semi-humorous critique 
on Kingsley’s talk. 

“What's Behind Experimental Design,” Richard 
S. Bingham, Jr.. QC manager, the Carborundum 
Co., Niagara Falls, N.Y. Mr. Bingham will de- 
scribe the use of statistics to get the maximum 
amount of information from each experiment. 

“How St. Louis Police Use Statistics,” Dr. Arthur 
C. Meyers, Jr., of the St. Louis University Depart- 


ment of Economics. Dr. Meyers is a statistician to 
the St. Louis Police Department. 

“The Frequency Distribution Analysis Sheet,” 
Ervin F. Taylor, Statistical Consultant at the 
Martin Co., Baltimore, Md. Mr. Taylor will de- 
scribe this simple, fast, graphic quality control 
method and its application. Each member of the 
audience will be given a sheet and an opportunity 
to plot it. 

“Statistics in a Gambling Casino,” Charles C 
Hirsch, Manager of Quality Control, Golden Nug- 
get Casino, Las Vegas, Nev. 

“Vendor-Vendee Relations,” Otto F. Hunziker, 
QC manager, Central Metal Division, Continental 
Can Co., Chicago, Il. 

“Effective Installation of 
Francis C. McLaughlin, General 
Schenectady, N.Y. 

“Handling Customer Complaints,” Dale Cue, 
QC director, Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 

“Statistics and Weather,” sub-title “Win, Place 
or Show,” Capt. Glen H. Stadsklev, Air Weather 
Service, Scientific Services, Scott Air Force Base, 
Illinois. 

“Quality Control Programs should be Cost Re- 
duction Programs,” Harmon S. Bayer, Quality 
Control Consultant, Detroit, Mich. 

“Machine Capability Studies,” Irwin A. DeGrote, 
QC engineer, Ford Motor Co., Detroit, Mich. 


Quality Control,” 
Electric Co., 
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and fixed routines of inspection. 
Demonstration machines for sharp- 
ening the borderline between good 
and bad were put to daily use. 
Within a short time the inspector 
judgment was narrowed to a five 
percent range. In the meantime, 
systematic exploration of the major 
causes of real rejections led to 
noticeable improvements in qual- 
ity. 

One trouble, the undesirable or 
excessive “fork sound,” was re- 
ported in some five percent of the 
machines. By sampling the incom- 
plete machines just after the in- 
stallation of the fork, it was found 
that two of the assembly lines 
produced uniformly good product 
in this respect; whereas the other 
six assembly lines were either in- 
ferior or excessively variable. 
Since the same piece parts were 
used, it was relatively easy to 
study the assembly and adjustment 
process and to rectify the condi- 
tions. 

Elsewhere in the sub-assembly 
department producing shuttles, it 
was found that one of the lines had 
three times the rejections of the 
other two, a situation previously 
hidden by the pooling of product 
despite 100 percent inspection 
Again corrective action could be 
taken. In this way concern for a 
dozen parts out of the total of 500 
made for striking increases in pro- 
ductivity, at the same time laying 
the foundation for a strong quality 
control framework and the effec- 
tive utilization of control chart 
and other techniques where they 
were necessary. Management re- 
ported productivity gains of more 
than ten percent. 


Methods and Techniques 

The six SQC Units of the Indian 
Statistical Institute provided start- 
ing points for the extension of 
quality control practices, inasmuch 
as the staff of some 30 statisticians 
and engineers had _ considerable 
plant experience and facilities for 
holding elementary training 
courses. Although other starting 
points were explored, the active 
method of disseminating quality 
control principles was primarily 
through the training courses of the 
SQC units, plant visits, and pub- 
licity developing from these 
Training Courses 

Two-week training courses had 
been used by the SQC Units pri- 
marily on the model of the early 
courses given by Professor Ott and 
his associates. These courses had 
become heavily bookish and theo- 
retical, failing to bring into focus 
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the live and recent SQC experi- 
ence developed in India through 
the work of the Units. A consider- 
able amount of effort went into 
reorienting these courses bringing 
into them live, current experience. 

Another important change was 
separating the two instruction 
weeks, and inserting a three-week 
interval between them. This split- 


veek principle worked well in-' 


deed, for it provided an opportun- 
ity for the instruction staff to visit 
the trainees on their jobs and to 
suggest the actual means by which 
SQC could be implemented in the 
various companies. The second 
week of class concentrated on the 
actual progress made by the train- 
ees in applying SQC in their plants. 
The visits to the plants, and in- 
structional suggestions, generally 
channeled through plant manage- 
ment, provided the start of com- 
munications between management 
and the quality control groups. 
When management itself did at- 
tend courses, and they came in 
increasing numbers, the effect of 
training on SQC applications in 
the plants became much quicker 
and more certain. On no occasion 
did a manager attend a course 
without starting a useful applica- 
tion in his plant. 

An Advanced Training course 
was given in night sessions in Cal- 
cutta over a three month period, 
using Dixon and Massey as a pri- 
mary text. The results were dis- 
appointing for the more advanced 
statistical treatments did not help 
the industrial trainees to meet their 
own plant problems, which were 
primarily ones of position, organi- 
zational frustration and manage- 
ment non-response rather than 
statistical. Upon the basis of this 
experience it was considered that 
training at this advanced level was 
secondary to the other more active 
means of developing a larger body 
of practitioners. 


Plant Visits and Follow-up 


The most important avenue to 
the wider development of quality 
control was found in actual plant 
visits. These visits included those 
companies already members of the 
SQC Units, those whose students 
attended the training courses, and 
those otherwise interested. Over a 
hundred different plants were 
visited, some of them many times 
over. Each new plant visit was al- 
ways in company with Unit per- 
sonnel and was usually the occas- 
ion of some ceremony. But no mat- 
ter how astute the observations 
during the visit, there seemed to 


be no lasting or tangible results 
without a fairly definite follow-up 
letter explaining in some detail the 
steps that should be taken to ini- 
tiate or improve the quality control 
program. Copies of a few of these 
letters are included in the Appen- 
dix. 

These letters provided a com- 
munication channel between man- 
agement to whom they were ad- 
dressed and the quality control 
groups in the plant and in the SQC 
Units. They are of course very 
general but they did provide a tan- 
gible basis upon which implement- 
ing management directives could 
be issued. In well over half the 
cases, the suggestions were carried 
into effect, in many cases with 
good results. Copies of the letters 
were filed in each of the six SQC 
Units to serve as a guide for use 
in similar circumstances. Similar 
letters have since been prepared 
by the Unit personnel as a pre- 
liminary step. 


Typical Applications of 
> 
SQC in a Plant 

These visits and follow-up let- 
ters are made somewhat easy be- 
cause they are typical opportuni- 
ties for the effective employment 
of quality control methods in most 
plants. Some examples are de- 
scribed under the following head- 
ings: 

1. Balancing Production Efficiency 
Jute weavers ranged in efficiency 
from 40 to 80 percent; spinning 
frames working on the same ma- 
terial produced surprisingly dif- 
ferent amounts of yarn; foundry 
groups working with common 
materials produced only two- 
thirds of the good product of par- 
allel groups; one sewing machine 
sub-assembly line had three times 
the defect rate as two parallel 
lines. Quality control methods 
show these differences in quan- 
titative terms, analyze the non- 
common factors, and raise all 
units to a common level of effi- 
ciency, usually higher than the 
best before. 

Reducing Scrap and Rework 

In an automatic glass plant, scrap 
was reduced from a level of 16 
percent to the level of one to two 
percent; foundry scrap was re- 
duced to a fourth; pottery and 
rubber tire seconds were halved. 
Quality control starts with a 
cause-effect analysis of scrap, de- 
termines the most likely causes, 
and seeks their elimination. 

Standardizing Quality Judgment 
In sewing machine evaluation, 
some checkers rejected four times 
as many machines as others, caus- 
ing both poor outgoing product 
and unnecessary rework: similar 
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differences in inspection stand- 
ards were spotted in shoes, pot- 
teries, aluminum, and in other 
products. Quality control helps to 
establish uniform standards and 
to control inspection accordingly. 


Improving Product Quality 
The outgoing quality of cotton 
textiles, jute, pharmaceuticals, 
lamps and other products im- 
proved without increase in costs, 
primarily through pre-engineer- 
ing consumer requirements and 
controlling production accord- 
ingly 

Saving Raw Materials and Sup- 
plies A pharmaceutical plant 
reduced the cost of fuel; a textile 
machinery plant found means to 
eliminate expensive imported ma- 
terials while maintaining desired 
quality; jute mills found the 
means for utilizing less expensive 
grades of raw materials at the 
increasing outgoing 
product quality—all through sys- 
tematic observation, measure- 
ment, and analysis. To these typi- 
cal instances might be added 
those making maintenance pro- 
cedures more effective, reducing 
waste, controlling weights, and a 
variety of others. For purposes of 
convenience these typical appli- 
cations can be organized in the 
form of a scoring sheet or check- 
off list so that the places of maxi- 
mum potential gain can be quick- 
ly noted during a plant visit 


An Industry-Wide 
Approach 


After visits to two or three jute 
mills, the problems disclosed and 
the suggested pattern of approach 
to quality control appeared to be 
much the same for all. Most mills 
faced essentially the same prob- 
lems. It was therefore possible to 
develop a general approach on the 
basis of a few visits that would be 
useful and meaningful to all the 
mills in the industry. These ap- 
proaches were called _ industry 
briefs and were circulated through 
the trade associations. They pro- 
vided concrete modus operandi ap- 
propriate to Indian conditions as 
given in the follow-up letters, but 
of course lacked the personal touch 
and direct contact with top man- 
agement. Nevertheless these in- 
dustry-wide prescriptions for qual- 
ity control attracted a great deal 
of interest and encouraged many 
of top management of the jute in- 
dustry to attend training courses 
in quality control 

Similar industry-wide ap- 
proaches were projected in other 
industries, plywood, pharmaceuti- 
cals, foundries, and potteries. They 
provide not only for specific appli- 
cations in industries, but also for 


same time 
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the background knowledge that 
Unit quality control practitioners 
need in approaching new plants 
and in standardizing their tech- 
niques. 


Consumer Goods Testing 


The comparative testing of con- 
sumer goods purchased from the 
market place provided another 
avenue for exploring where qual- 
ity methods might be advantage- 
ously used. This avenue was ex- 
plored very slightly for in India 
there is yet nothing comparable to 
Consumer Reports‘*) providing 
objective quality comparisons of 
consumer products on the USA 
market. Two projects were started: 
one dealing with ordinary glass 
tumblers; the other with box safety 
matches. 

Common glass tumblers of the 
same price class, made by some 
eight different manufacturers were 
purchased from the market in Cal- 
cutta. The object was to score the 
quality of the different manufac- 
turers and to use relative position 
in the quality scale as leverage 
with which to approach the manu- 
facturers. Most glass plants in In- 
dia are small and use either hand 
or semi-automatic equipment. A 
direct approach to each plant 
would be time consuming and cost- 
ly, for it takes just as long to con- 
vince a manager of a small plant 
of the need for better methodology 
as it does to convince the manager 
of a large one. It was reasoned 
that an approach supported by in- 
contestable market facts might be 
quite effective. 

The glass tumbler scores based 
upon a carefully designed sampling 
plan showed startling differences 
in quality between manufacturers, 
the objective score of the poorest 
being only about a third that of 
the best. The information was pre- 
sented at the Indian Standards In- 
stitute meeting in New Delhi in 
coded values and also sent to each 
of the manufacturers. Time did 
not allow a complete follow 
through nor a real test of the ef- 
fectiveness of this approach. 

One side effect of the consumer 
oriented approach, however, was 
the development of a satisfactory 
test method. When the first token 
sample of glasses was examined, 
the examiners differed more in 
their judgment than did the prod- 
ucts. In the several successive re- 
writes of the instructions for eval- 
uation, the differences between 
examiners were studied and nor- 
rowed down until the point came 
where an outside group of exam- 


iners could attain essentially the 
same scores on the _ different 
glasses. This training in the proper 
preparation of a classification of 
defects or inspection instruction, 
based upon reducing the error of 
observation to satisfactory levels, 
provided invaluable training for 
actual quality work in the plants. 

Safety matches were also eval- 
uated from a consumer quality 
standpoint. This developed from 
the Unit training courses at first, 
for the small boxes provided an 
easily used class-room device for 
preparing an inspection instruc- 
tion and for evaluating the prod- 
uct of the different manufacturers. 
The quality characteristics exam- 
ined were the number of matches 
per box, the number broken or de- 
fective, and the condition of the 
box and slides. The quality dif- 
ferences were so pronounced that 
the students could easily detect 
among the different manufacturers 
where better control of processing 
could be effectively employed. This 
information did get to the match 
manufacturers and there were per- 
sistent calls for assistance in qual- 
ity control from them. 

Despite their limited usage here, 
consumer goods quality evalua- 
tions provide an excellent starting 
point for stimulating the develop- 
ment of a national quality control 
program. 


Export Quality Control 


There is some interest in India 
in the use of quality standards for 
exported handicrafts through the 
Handicrafts Board, but most of the 
present handicraft products flow- 
ing into the export market depend 
so much upon artistic skill and 
workmanship that not much has 
been done than to assure the au- 
thenticity of the materials as rep- 
resented—ivory rather than bone 

and so forth. There appears to 
be little parallel to the Japanese 
case. In Japan exports play so im- 
portant a part in the domestic 
economy that rigid quality con- 
trol of exports in the post-war 
market has been a most effective 
instrument in extending the in- 
ternal use of quality control tech- 
niques. 


In India one unfortunate case of 
export quality control was ob- 
served in the case of druggets, the 
hand-woven rugs made of tanners 
wool. At the same time that at- 
tempts were made to impose export 
quality standards, the increasing 
cost of tanners wool and the de- 
velopment of synthetic fibers 
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abroad for rugs in this price class 
almost completely destroyed the 
foreign market. Quality control 
has not escaped criticism in this 
fiasco. 


National Meeting on 
Quality Control 


The National Conference on 
Quality Control held in Calcutta at 
the end of 1958 exemplifies another 
method of developing and extend- 
ing SQC in India. Some 250 people, 
representing top and middle man- 
agement and SQC practicioners, 
attended the three day session. 
More than 60 papers and reports 
were given, mostly dealing with 
the development of recent quality 
control programs. The papers were 
drawn from over 20 industries and 
reflected the considerable prog- 
ress made in the application of 
quality techniques. The confer- 
ence was a most enthusiastic one, 
and the spirit of accomplishment 
on the part of those who partici- 
pated was dominant. The confer- 
ence was jointly sponsored by the 
Indian Statistical Institute and the 
National Productivity Council. 


Conferences of this kind accom- 
plish many purposes. First they 
provide illustrative material which 
others might follow. Second, they 
bring quality control work of in- 
dividuals or groups within a plant 
to the attention of their own man- 
agement in a manner not possible 
in internal reports. Third, they en- 
gender confidence on the part of 
those who have done the work. 
And last, they engender group mo- 
rale on the part of all those en- 
gaged in quality applications aris- 
ing from the scope and intensity 
of the applications. All these are 
necessary in the development of a 
national program. 


The particular conference in De- 
cember 1958 provided a great deal 
of factual material on the quality 
control developments in India. This 
together with other observations 
are summarized in the following 
notes on some of the industries: 


Sewing Machines’ A plant-wide 
application has helped to save 
ten to 20 percent rework, in- 
creased efficiency of processes by 
balancing assembly and sub-as- 
sembly lines, and helped to raise 
productivity by more than ten 
percent. (An export item). 


Jute Products Industry-wide 
applications appear to be in pros- 
pect aimed at raised spinning and 
weaving efficiency (on the order 
of ten percent) reducing raw ma- 
terial costs, and raising outgoing 
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product quality. Some 20 mills 
out of the national total of 100 
have active SQC programs. 
Cotton Textiles Many applica- 
tions throughout the 500 mills in 
the country are spurred by the 
three Textile Research Associa- 
tions, by private consultants, and 
by the SQC Units. Some mills re- 
port 20 percent increases in weav- 
ing efficiency through quality 
control, reduction in waste, and 
product improvement. 


Foundries Many applications 
in large and small foundries 
throughout the country, many of 
them reporting very significant 
reductions in scrap and defective 
castings, and increases in produc- 
tion. One large foundry reported 
reductions in defective castings 
from 30 percent to less than ten 
percent through reinforced molds, 
improved cores, and better con- 
trols of sand initiated through the 
quality efforts. 


Bicycles and Accessories There 
are strong SQC applications in 
several of the plants. One reports 
reduced painting rejections from 
25 percent to less than five; an- 
other reduced rim rejections from 
35 percent to less than seven. 
(India is becoming a nation on 
wheels — on bicycles made in 
India). 


Glass In a large automatic 
glass plant, SQC helped to reduce 
the 16 percent rate of rejections 
te less than half, with great in- 
creases in the quality of product, 
especially that going to the phar- 
maceutical industry. 


Pharmaceuticals Many appli- 
cations in a large number of rela- 
tively small plants. Significant 
improvements have been reported 
in product quality especially in 
the elimination of foreign matter 
in vials, correction of loading 
problems of bottles and caps, and 
the provision of uniform weights 
for tablets and capsules. Increased 
emphasis on quality standards in 
related bottling sidelines. 


Potteries In a large pottery, 
very significant reductions made 
in the amount of scrap or broken 
plates and the proportion of sec- 
onds through control charts and 
other statistical devices. Differ- 
ences in roughness of automatic 
ovens revealed as cause in addi- 
tion to lack of training of molders 


Shoes In a large factory SQC 
methods detected and helped to 
eliminate the ten percent sub- 
standard shoes previously sent to 
the market. 


Aluminum In a large rolling 
mill, quality methods helped to 
reduce final rejections and scrap 
through improvements of tem- 
pering methods and rolling pro- 
cesses, adding a dynamic quality 
note in a plant where control 


charts had been previously used 
primarily for plate thicknesses. A 
quality committee covering all de- 
partments was established to co- 
ordinate design as well as pro- 
duction improvements. 

Electric Lamps In a relatively 
small plant statistical design of 
experiments led to greatly im- 
proved length of life of bulbs, 
and reduction of scrap of auto- 
matic bulb making machines. 


Cigarettes Quality methods 
led to effective control of ma- 
chines producing imperfect cigar- 
ettes: controlled moisture and 
weights. Methods used in many 
plants 


Biscuits Provided means for 
control of biscuit and packaging 
weights and for improvement of 
products 


Soaps Disclosed existence of 
nearly fifty percent process run- 
around owing to faulty cake sol- 
idification and cutting. Control 
charts used extensively in labo- 
ratory tests. Methods also helped 
to improve packaging quality. 


Cement Revealed that over 75 
percent of bags were shipped un- 
der-weight unintentionally as a 
result of automatic weighing ma- 
chine errors and faulty sampling 
controls. Methods helped to re- 
duce this percentage to less than 
six, while raising the average bag 
weight by less than two pounds. 
Extensive applications considered 
in control of particle size in slurry 
and in the balancing of fuel con- 
sumption of kilns. 


Textile Machinery Statistically 
designed experiments led to re- 
duction of blade breakage and 
conservation of expensive im- 
ported materials. Many partial 
SQC applications in some of the 
plants. 


Telephones Large numbers of 
control charts in machine shops 
did not keep defective units from 
assembly lines. A more dynamic 
quality approach, starting from 
evidences of unsatisfactory prod- 
uct, e.g., noisy dials, seems to be 
working. 

Typewriters Large numbers of 
machine shop control charts but 
no effective controls in assembly 
operations and in final evaluation 
where needed. 

Abrasives Effective plant-wide 
quality program develoned with 
reduction of wheel breakage and 
paper scrap, replacing the spotty 
and partial control chart opera- 
tion previously used 


Prospect for Future 
Development 


Letters and reports received 
from India during the past year 
indicate that the promising start 
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in the use of SQC methods has 
continued, although not without 
some backward slippage. In the 
progressive northwestern area, the 
Baroda Unit has all the plants in 
its region as members, while the 
Bombay Unit has a waiting list. In 
the relatively unindustrialized 
north center, the New Delhi Unit 
reports heartening progress with 
new returns in the sugar industry 
and into hotel applications. In the 
South, the Bangalore Unit reports 
the addition of many new mem- 
ber companies. The Calcutta Unit, 
however, reports some _ setback 
with respect to its membership 
possibly, attributable to the ab- 
sence of the unit head on training 
in England. Altogether there ap- 
pears to be a live!y and continuing 
interest in actual applications 


This interest still does not ap- 
pear to be reflected in the size of 
the membership roles of the qual- 
ity control societies. One may have 
to accept the fact, however reluc- 
tantly, that the ASQC pattern may 
not be the only way of developing 
a national quality movement 


In this last year, too, two of the 
unit heads have had six months on 
the job training in England and 
others are expected soon in this 
country. There is every hope that 
they will return to their homeland 
with renewed enthusiasm and with 
clear examples of effective SQC 
applications to follow. Their diffi- 
culty, besides that of finding good 
single-plant examples, is that in 
this country and in England there 
is no comparable governmental 
group vested with national respon- 
sibility for SQC 


Summary and 
Observations 


Statistical quality control tech- 
niques, properly applied, can be 
one of the most effective means of 
increasing the productivity of 
established Indian industries 


Individual plants in the increas- 
ing variety of industries are start- 
ing to use these methods 


Management of Indian industry is 
responsive to the application of 
these techniques, provided they 
can be shown in concrete terms 
where they apply to their own 
enterprises and to Indian condi- 
tions 

The SQC Units of the ISI. with 
their training and follow-up fa- 
cilities, in-plant assistance and 
promotional activities, provide the 
strongest nucleus from which a 
national quality control move- 
ment might spring. The USA pat- 
tern of SQC growth through a 


strong professional society does 
not appear to be easily trans- 
planted to Indian soil, nor does 
the Japanese pattern of develop- 
ment through strong control of 
export quality. 


India provides a most suitable 
training ground for those inter- 
ested in the “macro” application 
of quality techniques. In addition 
it has great resources of mathe- 
matical and _§ statistical skills 
which can be turiued in industrial 
pursuits and which might serve 
broader purposes in the free 
world. 


The possible use of quality con- 
trol techniques as one of the 
most effective instruments of 
technical assistance to the under- 
developed nations of the world 
should be of strong and increas- 
ing interest to the members of 


this society. 
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Letter to the Manager of a Fan 
Factory 

My preliminary observations, 
based on the brief visit and similar 
situations elsewhere, are that the 
first important step of the quality 
control person should be to system- 
atize and utilize the final inspection 
observations, then systematize in- 
coming inspection, and finally the 
machine shop. Some details on thess« 
steps are given in the following: 


1. Final Inspection 

Situation: at the present time 
there is a considerable percentage 
rejection of fans at the final inspec- 
tion. Speed in RPM and power con- 
sumption are checked. Causes of re- 
jection of individual fans are noted 
in the inspection book. but no sum- 
mary is available. Many of the table 
fans were apparently rejected for 
poor regulation, the cause of which 
should be easily isolated and correct- 
able. Apparently the different lines 
vary considerably in the rate of re- 
jection 

Action suggested: Final insvec- 
tion records should be summarized 
over the past month for each line as 
a guide to action. The rate of rejects 
for each line should be plotted on a 


control chart. The reasons for the in- 
dividual rejections should be sum- 
marized and investigatory action 
should be taken with the most im- 
portant ones. This may show where 
manufacturing, processing or assem- 
bly quality controls are necessary. 


The parallel was encountered in 
sewing machines. Enumeration of 
causes of rejection, after inspection 
was standardized, led to the track- 
ing of reasons for shuttle and fork 
sounds. Corrective action is being 
taken in shuttle sub-assembly for 
the first, and on the assembly line 
for the second. These strategic points 
were located after considerable 
study 

Additional attention might be giv- 
en to the inspection procedures for 
fans: There was no indication that 
fan blades or guards were checked 
at the final stage or that possible 
‘minor faults’ were noted. Once the 
final inspection is strengthened and 
stabilized, and the obvious causes of 
rejection corrected, a systematic 
measuring of outgoing quality should 
be established by means of a small 
sample check inspection just before 
packing. This will provide a real 
control on production test and as- 
sembly operations 


2. Incoming Material 

Situation: Inspection of incoming 
material is apparently conducted. 
but there is little indication that 
records are maintained or utilized 
Control of incoming material can 
become one of the most effective 
and important controls in the plant 
Some material now is sorted ovt and 
returned to the supplier (fan blade 
guards), but the quantity of this 
return, the reasons for defective 
classification, or the usability of the 
remaining stock is not assuredly 
known. Aluminum sheets were said 
to be returned to the supplier for 
deep scratches, but no indication that 
actual returns had been made is 
available. Ball bearings are checked 
apparently on a sample basis. but 
explicit sampling plans or the hasis 
for lot acceptance and _ rejection 
were not found. 


Action suggested: For the im- 
portant incoming assemblies and 
raw materials, a systematic effort 
to evaluate incoming quality for 
each supplier should be made with 
the assistance of MIL-STD-105A 
sampling tables. For each such prod- 
uct a careful inspection procedure 
will need to be established (some- 
times in consultation with the sup- 
plier) and a lot-by-lot check in- 
spection made and recorded. Infor- 
mation thus obtained should enable 
the determination of practicable ac- 
ceptable quality levels for each type 
of material. 

Such control of the quality of in- 
coming materials will (1) make it 
possible to isolate non-acceptable 
suppliers (2) return reliable infor- 
mation on the causes of reiects to 
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suppliers to secure corrective action 
in the supplier’s plant, and (3) re- 
duce processing operations due to 
sub-standard materials (e.g. scratch- 
ed fan blades). 
3. Machine Shop 
Situation: Considerable screening 
or 100 percent inspection exists after 
many machining operations. The 
present record books are difficult to 
interpret, but they seem to show 
(1) that rejection is usually small 
and confirm operator’s statements 
that it is about one percent, and (2) 
there is considerable difference 
among operators on the same ma- 
chine with respect to scrap and re- 
work rates 
Action suggested: Attention might 
be devoted to this after a satisfac- 
tory system is operating on final 
inspection and incoming material 
Important thing first is to find from 
final inspection where _ processes 
need closer control than now pro- 
vided and concentrate on these stra- 
tegic situations. Thereafter a control 
chart inspection on the machine, or 
a sample lot inspection check, can 
be substituted in turn for most of 
the 100 percent inspection now prac- 
ticed. The object of the sample 
checks is to control the process and 
prevent the production of defects, 
rather than finding them by detail- 
ing and later correcting the ob- 
served defects as at present 
These broad suggestions are of- 
fered as a general guide for the 
development of a quality control 
system. As you know, progress in 
the installation of a quality control 
ystem may be slow, but it must be 
determined. The object must be to 
save in costs, better utilize facilities 
eliminate unnecessary plant run- 
around and rework. Gradual ac- 
complishment of the above three 
steps should work toward the ac- 
complishment of the cost-saving o! 
jectives and lead to complete 
quality system 
Sincerely yours, 
Sd William R. Pabst, J1 


Letter to a Jute Mill Manager 


Quality control methods cannot 
be imposed by an outside authority 
but rather must develop within a 
plant. These methods put in scien- 
tific form much of the information 
that has been ordinarilv collecte? 
in the past. These scientific metho? 
attempt to search out the stratesi 
factors that dominate a process and 
to develop methods of control of 
these factors. The extent of control 
that is necessary depends upon eco- 
nomic considerations, for these 
methods must prove themselves in 
increasing productivity, saving costs 
and improving the quality of out- 
put. Our plan of implementation is 
as follows: 

1. As agreed in our meeting, the 
first application of quality control 
methods will be in the spinning 
stage of the process. The overall 
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purpose here is to utilize the present 
spinning equipment as effectively as 
possible in turning out yarn, to in- 
dicate the men, frames and spindles 
that are significantly below the rest, 
and to study maintenance proced- 
ures on the frames with a view to 
their optimization. 

The first task in working toward 
this objective is to evaluate the pres- 
ent state of efficiency frame by 
frame. To do this, a systematic snap 
check reading of ends down will be 
taken four times a day at random 
intervals. This will be similar to but 
much more extensive than the in- 
itial reading we took yesterday in 
which we counted 23 ends down on 
one frame and two ends down on 
the frame next to it working on the 
same yarn. This information re- 
corded over a week’s time will serve 
to determine the basic level (in ends 
down) at which frames might be 
expected to operate for each class 
of yarn. The frames departing from 
this determined level either contin- 
uously or spasmodically will then 
be indicated for special attention by 
the spinning master and mainte- 
nance crew 

The second task will be to make 
frequency’ distributions of end 
breaks spindle-by-spindle for the 
frames lowest in efficiency. The ob- 
ject here will be to designate those 
spindles giving performance very 
much inferior to the others and to 
secure their correction. It will also 
be to study correction needed for 
these poorer spindles in the light of 
a preventive maintenance policy 

Operations connected with spin- 
ning may also be studied under this 
first application in connection with 
the tracing of the reasons for depar- 
tures from established standards of 
performance back to their basic 
causes, and to necessary corrective 
action. This first application should 
be reasonably well established at 
the end of one month. 

2. The second application is planned 
for the evaluation of outgoing ma- 
terial and will be initiated during 
the second month. The objective 
here will be to evaluate product 
quality to ensure that the entire 
process of mixing, spinning, weav- 
ing and inspection results in the 
quality of material that is intended 
If not, the information will be at 
hand to determine the _ strategic 
processes and apply whatever meas- 
ires are necessary to control these 

The mechanism of this second ap- 
plication will be to establish a check 
evaluation based on a sample of 14 
to 32 cuts per day. These cuts will 
be examined on a systematic scor- 
ing scheme whose detail will dis- 
close wherein process troubles maw 
exist. Actual procedures will be 
spelled out in due course for imple- 
mentation at the mill. 

3. The third step to be taken in the 
third month will depend to some ex- 
tent on the findings of the second. 


but will probably be a systematic 
application of quality control at the 
weaving stage. For this, measures of 
the efficiency of looms on the dif- 
ferent fabrics will be studied to 
determine reasonable standards, and 
to note significant departures from 
these. A concerted attempt will be 
made to narrow the differences in 
efficiency among the _ individual 
weavers so that the looms may be 
utilized closer to their capacity. 
Data already available from ef- 
ficiency payments to the individual 
weavers may be utilized in this 
aspect of the work, and will be sup- 
plemented by snap check readings as 
necessary. More systematic control 
of faults at the looms may also be 
found necessary. 
4. The fourth and last step (inter- 
changeable with the third) will be 
to introduce more systematic control 
of batching based on available infor- 
mation on the relationship of spin- 
ning and weaving efficiency and 
batch cost. The purpose will, of 
course, be to work continuously 
toward the optimum batching 


The mechanism will be to deter- 
mine the stabilized spinning and 
weaving efficiencies related to the 
different batch compositions and 
their costs, and to study this rela- 
tionship through correlation tech- 
niques. This information should sup- 
plement the experiences and skill of 
the mill in arriving at optimum 
batching 


This four-month program is de- 
signed to keep the quality control 
application moving along at a con- 
sistent and reasonable speed and to 
allow for the training of mill per- 
sonnel during its course. Within a 
year’s time, it is considered that the 
mill should be able to go forward 
on its own with the application of 
quality control methods. The pri- 
mary endeavor of the SQC Unit 
assistance will be to put the mill in 
such an independent position with 
respect to quality control 


It is hoped that this program will 
meet with your favor and that you 
will guide it to an economic and 
practicable conclusion 

Sincerely yours, 
Sd: W. R. Pabst, Jr 


Letter to a Soap Manufacturer 

The lively discussion of the us« 
of Quality Control techniques which 
may contribute to your developing 
programme was most interesting to 
me. You and your assistants are ap- 
parently aware of the great gains 
that can be made through SQC in 
the several areas. For purposes of 
record let me recall them as follows: 
1. Elimination of unnecessary scrap 
at the cutting of the soap cakes 

As indicated, there are nearly 30 
percent turn-around at this point, 
thus involving unnecessary rework 
ani diminution of your production 
capacity. What is necessary here is 
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a systematic record of the amount 
of rejects at each cutting bench, the 
differences between time as meas- 
ured in days or weeks, and the dif- 
ference between operators. This in- 
formation may be gathered on a 
complete basis or by sampling, tak- 
ing half-hour periods during the 
morning and afternoon shifts to pro- 
vide the necessary statistical infor- 
nation. The data should also include 
classification by cause oi rejection 
and this should lead you soon to the 
corrective action needed. My im- 
pression based upon observations in 
other plants as well as of your ex- 
cellent staff is that vou will be abl 
to reduce the amount of rejection 
it this point from the present 30 to 
less than ten percent 


tandards 


2 Difference im tmspection 


As you remember, we watched 
the different inspectors rejecting the 
soap cakes after stamping. It ap- 
peared that the standards of these 
inspectors differed very much. Pre- 
sumably some of the material re- 
jected by “tough” inspectors is 
passed by others; consequently some 
poor material goes on to wrapping 
Quality control should introduce 
proper standards for inspectors on 
all the lines so as to achieve a uni- 


formity of acceptable product 


3. Wrapping of soap 


Quality control can be usefully 
applied to the wrapping of soap in 
order to achieve uniformity among 
the different wrapping machines 
throughout the plant. It was claimed 
that there was some five to seven 
percent loss at wrapping, possibly 
higher in the case of small soap 
akes. Some of this loss may be at- 
tributable to different machines and 
to different maintenance. In othe 
similar cases we have found that the 
difference between individual wrap- 
ping machines accounts for a sub- 
stantial part of this loss, and that 
this generally can be corrected 


4. Outgoing Quality of Product for 
Soap 


The measurement of outgoing 
soap quality including the packaging 
of soap cakes that now get through 
100 percent detailed inspections 
might easily be measured. The fin- 
ished cakes are now put into boxes 
for shipment; a valid procedure 
would be to take a random sample 
of about 32 cakes per shift for each 
machine. These cakes should be ex- 
amined carefully and scored for de- 
fects in wrapping and defects in the 
cake itself. My impression was there 
is a percentage of both defective 
wrapping and dirty or spotty cakes 
now going out of the plant in most 
kinds of soap. My impression also is 
that most of these cases are un- 
necessary and can be avoided 


5. Weight of Soap Chips 
Quality Control study should be 
made of the weight of soap chips 
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and their packing material. Your 
present procedure seems to be bi- 
ased on the heavy side, for the girls 
tend to fill up to a given weight. It 
is possible that the packages average 
nearly a quarter ounce overweight 
This can be easily checked through 
quality control techniques and pro- 
cedures set up for arriving at very 
close weight distribution about the 
average that you desire 


As to the other places for quality 
control, as in the chemical control 
of soaps, it appears to me that this 
is now well in hand through your 
laboratory. If the more obvious 
things are done in the wrapping and 
cutting plant, it may be that Quality 
Control techniques may be used in 
Laboratory in gaining long-run as 
well as batch-to-batch control of the 
basic materials. 


As for the raw materials sampling, 
special problems are encountered 
here, particularly in your need to 
sample each barrel. Probably bet- 
ter control is not of our immediate 
concern, but I suspect that you will 
do very well to add tests of four in- 
dividual barrels from each shipment 
in addition to the test of the com- 
posites that you are now making 
This test on individual barrels will 
give you the measurement of the 
differences among barrels; better 
information of the character of the 
lot thus obtained may help in many 
ways in the batch control of your 
processing 

Sincerely yours, 
Sd: William R. Pabst, J1 


Letter to the Manager of a Pottery 


Your plant has many modern fea- 
tures with its beautiful oven and the 
automatic controls. Your products 
especially on the sanitary-ware side 

are in great demand. You are han- 
dicapped to some extent by the raw 
materials available, by the amount 
of scrap and rejects that occur, and 
by the capacity of oven space. Qual- 
ity control methods may help to 
overcome to some extent each of 
these limitations 


1. Raw Materials 

The iron content of the clay that 
you receive from local sources comes 
as the result of faulty processing of 
the clay. The iron tends to discolor 
the china after baking. Since you 
apparently cannot reject lots of clay, 
the only thing that you can do is 
furnish your supplier with an ac- 
count of the impurities of the clay 
At least two samples from the in- 
coming material might be sent to a 
laboratory for analysis, possibly at 
one of the colleges or governmental 
labs in your region. This will estab- 
lish whether your supplier is con- 
sistently faulty, or has good and 
poor shipments. If the latter, you 
will do well to try reiection of the 
poorer lots received. If the supplier 
is consistent, then bring to his at- 
tention the condition of the material 


received; this may have the effect of 
getting him to improve his process 
in this respect. Ultimately he will 
have to improve or you will have to 
install processing machinery if satis- 
factory products are to be obtained 
Apparently the quartz and felspar 
are satisfactory. 
2. Scrap and rejects 

The high rate of rejection on both 
the sanitary-ware and on the china 
needs thorough study of cause-ef- 
fect relations. Many of the troubles 
apparently can be tracked back to 
the molds or to the molders, but a 
method of tracing this information 
systematically is needed. The first 
thing that is necessary is a scoring 
system or check-off list of the ob- 
served kinds of defects so that each 
day’s production can be scored by 
the number of good pieces, and the 
number of defectives of various cate- 
gories. The second thing that is 
needed is a method of identifying 
the original mold and molders (or 
group of molders) so that the com- 
parative scores of these groups day 
by day can be obtained. This segre- 
gation is of utmost importance, for 
if experience in other potteries is 
relevant, it may be found that some 
groups do an excellent job; whereas 
others do an imperfect one. The ob- 
ject is to get all groups at the same 
level through training, instruction 
or other procedures, but this cannot 
be done until it is learned which 
groups need such improvement. Ad- 
ditionally the different rate of de- 
fects for the different kinds of china 
may provide the clue as to necessary 
changes in processing. 

Incidentally, the present method 
of sorting into firsts, seconds and 
rejects needs careful review to re- 
move what appears to be large dif- 
ferences in inspection judgment 
Visual samples of just good and just 
bad pieces of each kind of usual d 
fect may be helpful in bringing all 
the inspectors into a common judg- 
ment. Assembly of material to be 
sorted into discrete batches may also 
be helpful in avoiding this commonly 
found bias 


3. Utilization of the oven 

Since the space in the oven is the 
critical and limiting factor in pro- 
duction, your efforts to utilize as 
fully as possible the available 32 
cubic feet of each truck should be 
continued 


You might measure the actual 
cube used by each of the kind of 
loads you now make and start ex- 
ploring as to how to raise the lowest 
of these. The short-time advice of a 
geometrician might be most help- 
ful to you in this regard 


My feeling based upon the short 
visit to your plant is that very con- 
siderable progress can be made— 
especially in reducing drastically 
the rate of defects 

Sincerely yours, 
Sd: William R. Pabst, Jr 
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A TEST 


for Determining 


Which of TWO Variables 
Is Better for Predicting 


A THIRD Variable 


Sometimes it is necessary to determine whether or 
not one variable is better than another variable for 
predicting a third variable. For example, the weight 
of a steel object may be better predicted from one 
measurement than from another. The BT units from 
coal may be better predicted from the percent of 
carbon than from the volatile matter. A steer’s weight 
may be better predicted from the heart girth than 
from the length. Area of leaves may be better pre- 
dicted from width than from length."!) Sometimes it 
is more convenient to measure one variable than 
another. 


Before Hotelling‘*) found a test for solving this 
problem, some tested for significant difference be- 
tween the standard errors of estimate pertaining to 
the linear relation between the first and third vari- 
ables and then between the second and third vari- 
ables. This is not correct since the standard errors 
of estimate are correlated. 

The Hotelling test requires that corresponding 
measurements be made for the three variables; which 
means that n measurements be made for each of the 
variables under consideration. In the illustration con- 
sidered here, 12 scores were determined on desirabil- 
ity, texture, and flavor of fish. The scatter diagrams 
of Figs. 1 and 2 contain 12 points. The requirement 
assures that the various correlation coefficients are 
based on the same number of measurements. Degrees 
of freedom for the test are n 3. 


Hotelling’s test will be applied to determine 
whether or not flavor scores are better for predicting 
desirability scores of fish than are texture scores 
Figures 1 and 2 exhibit the scatter diagrams of desir- 
ability scores and flavor scores and that of desirability 
scores and texture scores, together with the lines of 
best fit 


ASOC LCS Codes 510: 530:00:000 


y Desirability 
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x Flavor Scores 


Figure 1—Relation of Flavor and Desirability of Fish 
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Michigan State University, East Lansing, Mich. 
The equations of these lines of best fit and their 
standard errors of estimate are: 


1. 0.88x +0.11; r 0.98 


Y = 1354 0.702 +0.23; r,, = 0.87 


where y represents predicted desirability scores and 
x and z represent respectively flavor and texture 
scores. 

Hotelling’s test is as follows: 


ro (n 3) (1 + r,,) 
se 2D 
where 
] 0.98 0.87 
0.98 1 0.81 
0.87 0.81 
hence 
9(1.81) 
2(0.0078) 


(0.98 0.87) | 


which is significantly larger than zero at nine degrees 
of freedom. This means that desirability scores of 
this type of fish are better predicted from flavor 
scores than from texture scores. 
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On the Distribution of Products 


And Quotients of Random Variables 


Introduction 


In the combining of material, or fabrication or as- 
sembling of parts, we frequently find that the per- 
formance characteristic of the resultant materials is 
some known function of certain variables. Thus the 
cross-sectional area of a rectangular copper wire 
depends upon the width, x, and thickness, y; in fact 
it is xy. If we know the distributions of x and of y, 
and how they are correlated, then what can we say 
about the distribution of z xy? Additive and sub- 
tractive functions, such as, x, + xX, X,, have been 
written about fairly extensively.''’ Results for more 
general classes of functions to a first approximation 
can be found in some mathematical statistics books. '- 
Higher moments are available by further application 
of the methods for finding the variance of a combina- 
tion of variables. Comparatively few results on the 
exact sampling distributions of the product and 
quotient of random variables are known, although 
methods for finding them have been known.'*’ The 
trouble is that either the integration cannot be per- 
formed, or else the resulting function is split up into 
so many parts that it is quite messy 


A most interesting series of papers'*) by John 
Tukey has very recently appeared, subsequent to my 
start to work on this article. Tukey’s work substan- 
tially completes the job in much generality, including 
functions of non-independent variables, and quite 
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arbitrary functions. His work is largely concerned 
with providing the first four moments of the func- 
tion, which he plausibly regards as sufficient fo1 
practical cases. He does not show exact sampling 
distributions, which of course would require innumer- 
able special cases, with any real generality being 
impossible. 

We shall give here in an expository manner some 
results in the same form as Tukey’s and two exact 
sampling distributions, for illustration. 


Moments 


Before going into results for various functions, let 
us first define certain moments for random variables. 
Defining the letter E to indicate the theoretical aver- 
age value of any quantity in parentheses or brackets 
following it, we have population characteristics 


E(x) 
E[ (x — x’)*] 
E[ (x — x’)] 


E/ (x — x’)*], ete 


The last, if we subtract 3 from it, has been called 
“excess,”’ while (5) has often been called “skewness,”’ 
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since it is a measure of lack of symmetry. The re- 
spective values of a, and a, for a normal population 
are zero and 3, while for a rectangular population, 
they are zero and 1.8. We usually use sample moments 
from which to estimate such population moments. 
We need large samples to estimate a, and a,, because 
the estimates are subject to rather large sampling 
errors. For example, if the population is normal, they 
are approximately \Y 6/n and Y 24/n. 


When two variables are not independent we make 
use of joint moments. Suppose we have variables 
x, and x». Then letting the first subscript relate to x,, 
the second to x. we have, for example, 

X»") | (7) 


hy E[ (x, — X,’) (X, 


E[ (x, — x,’)* (x2 — x.’)*], ete. 


etc. 


Bi (x; — 2;’) (te — 2’) ) . (10) 


; ; 
0,04 


the population linear correlation coefficient. Note 
also that ay. in (9) would be the same as (5) for x.,, 
etc. 


Finally we define the coefficient of (relative) 
variation by 


(11) 


Some Results for Products and Quotients 


The practical cases of importance would seem to be 
those in which the component variables are never 
(or at least almost never) zero or negative. For the 
most part they will have coefficients of variation, V, 
not larger than 0.1 and often 0.01 or less. Under such 
conditions we can give accurate and useful formulas, 
involving few terms. 

Independence or lack of independence makes quite 
a difference in the formulas, so we take up the 
simpler case assuming independence first. Then we 
can prove 


E(xy) 


j 


140 160 180 200 220 240 260 





Figure 1—Frequency Function of z — xy, Where x and y Have Rectan- 
gular Function, x 17 to 23, y 8 to 12 
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The third term on the right of (13) will usually be 
quite negligible relative to the others, in practical 
cases of interest. Another form of (13) is obtained 
by dividing (13) by the square of (12) and using 
(11), getting 

V,? + V,? + V,? V,? (14) 
For higher moments, measures of curve shape, we 
have approximately 


| mea V3 as:x + 6 V,? V,? (15) 
[V,2 + V,2]}8” : 


[V,taagy + Vyas +6V2V,° 


412 V3V,2a9:0 + 12V,2V,3 a3:y ] 


[V,? + Pd (16) 


For quotients we have similarly, but more compli- 
cated: 


E(x/y) 


r34 3(a 1) V,* +... 

— — (19) 
2a3-, V,° +... |/9 

As an example for the case in which x and y are not 

independent, we have 

Vv 


a) 


Vv. + 2p Ve V; + Ve 
+ 2V, V, (ai. Vy + ae; Vy) +... (20) 


Examples of Exact Sampling Distribution 


The exact sampling distribution of a product or 
quotient involves a problem of integral calculus. 
Basically one simply finds the probability that xy 
or x/y lies below any given value. Following this 
approach we have found the exact distribution for 
two independent rectangular distributed variables x, 
17 to 23, and y, 8 to 12. The sampling distributions for 
their product and quotient are given in Fig. 1 and 2. 
There are three portions in each, one straight and two 
curved. (In a special case the straight portion could 


/ 





rT - T 


+35 240 oh5 


Figure 2—Frequency of w — y/x, Where x and y Have Rectangular 
Functions, x 17 to 23, y 8 to 12 
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vanish.) These are quite similar to the distribution 
of two unequally variable rectangular variables as 
in Reference 1. 


Use of Transformations 


It is possible to gain great simplification in form- 
ulas by transformations which make the variables 
additive. Thus for z — xy etc. we can take logs of both 
sides. Then if we call log z — Z etc. we have 


Z=X+Y 21) 


In general, if we know the distribution of x, we know 
it also for X, etc. The function (logarithm) to take 
here was obvious. But in many cases it may not be 
clear what to use. Tukey points out that whenever 
the function of the variables is always-increasing or 
always-decreasing in each of the variables then there 
is always a transformation which makes the function 
a linear function of the transformed variables. Al- 
though possible, in such general cases the transforma- 
tion may be complicated. 


Other Functions 


A wide variety of functions can be handled by these 
methods. One classical result, for example, in Refer- 
ence 2, for variance gives for z 

2 (z,)? 0,” 
where z, is the partial derivative of z with respect to 
x,, with the mean values substituted in for each x. 
Tukey shows that this formula is better than might 
have been expected, and he also gives formulas for 
higher moments. The latter help considerably, be- 
cause they give information on curve shape, which 


is helpful, since the exact distribution is usually 
unknown. 

As an example we may take the case of two eccen- 
tricities, x, and x., combining at random angle, A, so 
that the combined net eccentricity is 


= V x,? + x,” — 2 x,x, cosA (23) 
We want to know what the distribution of z is. A 


second example is that of the distribution of the solu- 
tion of a quadratic equation 


xX, 27+ x.z-+ x; — 0 (24) 


where x;, X» and x, are random variables. This prob- 
lem was written on by Hamblen.‘5) 
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Performance Characteristics 
Of Acceptance Sampling Plans 
FOR IN-USE TESTING OF ELECTRIC METERS 


Cc. C. CRAIG 
The University of Michigan, Ann Arbor, Michigan 


commissions of several states have approved 
sampling plans for testing electric meters in use for 
accuracy, in some cases on a trial basis. In many 
states 100 percent inspection each six or eight years 
had been required. Proposed plans are under con- 
sideration in other states so that it appears likely that 
such plans will be widely used before long. 


roma the last few years .the public utility 


A common feature of a number of these plans is 
that after the meters have been separated into lots 
according to characteristics thought to be relevant to 
performance, each lot is to be sampled annually as 
long as the sample meets the acceptance criterion. 
If, however, a sample leads to rejection, the entire 
lot is then to be 100 percent tested within a given 
period of years (usually shorter than the previous 
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one for periodic testing of all meters), the lot being 
withdrawn from sample testing until the rectifying 
inspection is complete. 


It then becomes of interest to follow not only the 
operating characteristic (OC) curve from year to 
year for a given lot quality, but also to find the 
average outgoing quality (AOQ) curves and the 
average total inspection (ATI) curves for such plans. 


LL but one of the proposed plans I have seen are 
A single-sampling plans. Some are for attributes 
inspection only; some are for variables inspection 
only; and some incorporate both kinds of plans. For 
simplicity and with slight effect on the accuracy of 
results, I will assume that all samples after inspection 
are returned to the lot which is then either accepted 
in toto or put on rectifying inspection. Rectifying in- 
spection is assumed to begin immediately and to be 
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completed at the uniform rate of one rth of the loi 
per year, including the year in which the sample 
was taken. 


Then OC curves to show the probabilities, P,,(k), 
that a lot of incoming quality, p, has not been rejected 
by the end of k years are immediately obtained from 
the relation: 


P, (k) iP(1)}* 


in which P, (1) is the usual P, for the acceptance plan 
applied but once, which is the case for the ordinary 
use of acceptance sampling in receiving inspection 
For example, suppose that inspection is by variables 
(meter accuracies are usually measured to the nearest 
0.1 percent) and that for a lot of size N 10.000. we 
use the MIL-STD 414‘! plan for the AQL 21, 
percent which calls for a sample of n 75. Then 
from the appropriate OC curve in MIL-STD 414 we 
read the values of P,(1) for selected values of p 
These are shown in Table I along with other values 
of P,(k) which were calculated from them. Values 
of P,(1) could be read from the curves to three 
places of decimals at most. For this reason, values in 
the remaining tables—all of which are calculated 
from entries in Table I—are given to a maximum of 
three significant figures. 


Even though a five percent defective lot has nearly 
a 50-50 chance of escaping screening inspection the 
first year, the fact that it has a small chance of slip- 
ping through for four years and negligible chance of 
doing so for eight years is likely to be reassuring to 
public utility commissions. 


HERE is a little more to the calculation of AOQ’s 

In fact it appears that two kinds of AOQ’s may 
be of interest. In the usual receiving inspection ap- 
plication, the AOQ is the average outgoing quality 
after the screening inspection of rejected lots has been 
completed. In the present case, even though the 100 
percent inspection is to be spread over r years, we 
can calculate for any year the AOQ that will result 
on the completion of the rectifying inspection called 
for by the rejection of lots in the current and previous 
years. I will call this a Type 1 AOQ, writing it AOQ, 
Then if AOQ, (k) denotes the Type 1 AOQ resulting 
from sampling inspection through the end of k years 
including rectifying inspection to the completed, we 
have for incoming lot quality, p, the simple relation, 


AOQ, (k) = [P,(1)]*p = [P,(k) ]p 


with the usual approximation. 

Thus for the values used in Table I, by multiplying 
the entries in that table by the appropriate fraction 
defective, one has the Type 1 AQOQ’s shown in 
Table II. Approximate values of the average outgoing 


Table !\—Values of Type 1 AOQ's 


AO@Q, (1) 


(%) (%) 


AOQ. (2) AOQ (3) AOQ (4) AOQ (8) 
(%) (%) (%) 


1.00 1.00 
1.98 9f 9 § 1.82 
2.71 1.34 
? 87 5 ) 0.28 
2.44 ‘ 0.02 


1.80 
1.16 
0.67 
0.21 
0.04 
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Table |\—Values of P,(k) 


P, (1) P, (2) P, (3) P, (4) P, (8) 


1.000 1.000 1.000 1.000 1.000 
0.988 0.976 0.964 0.953 0.908 
0.904 0.817 0.739 0.667 0.445 
0.717 0.514 0.369 0.264 0.070 
0.488 0.238 0.116 0.057 0.003 
0 300 0.090 0.027 0.068 

0.166 0.028 0.005 0.001 

0.084 0.007 0.001 

0.021 

0.003 


quality limit (AOQL) for each year are underlined. 
The decrease in these values year by year is also 
likely to be reassuring to public utility commissioners. 


But since rectifying inspection is actually to pro- 
ceed at the rate of one-rth of the lot per year, current 
or Type 2 AOQ’s can be calculated which may be 
considered more realistic since such quantities, 
AOQ.(k), will show the average percent defective of 
a lot of incoming quality, p, at the end of the k-th 
year due to rectifying inspection so far completed 
Now we have 


AOQ, (1) 


P,p+ (1 p)(1 


AOQ, (2) | p.2 + P, (1 — P,) 
L 


- AOQ,(r) P,*; 


For the example used in Tables I and II values of 
Type 2 AOQ’s are shown in Table III. 
It may be noted that for k < r there is no Type 


Table I!l—Values of Type 2 A0Q's 


AOQ, (1) AOQ, (2) AOQ, (3) AOQ, (4) 
(%) (%) (%) (%) 


AOQ, (8) 


1.00 
1.94 





2 AOQL; as p increases, AOQ,(k) tends to (1 
k/r)p. But for k => r, a Type 2 AOQL exists which is 
always greater than the corresponding Type 1 AOQL 
but decreasing with k. In Table III, the two AOQL’s 
(underlined) are not much greater than the corres- 
ponding ones in Table II. Usually a Type 2 AOQL 
will either be quite small or not much greater than 
the corresponding Type 1 AOQL. 


T is likewise possible to calculate the average total 

inspection (ATI) in two ways. First, at the end of 
the k-th year, one can compute the average amount 
of inspection per lot due to sampling and screening 
of lots rejected in that and previous years including 
inspection of rejected lots required to complete the 
screening begun but not yet finished. If this kind 
of ATI be designated Type 1, and if ATI,(k) be the 
Type 1 ATI incurred at the end of the k-th year: 


ATI, (1) + (N —n)(1 
ATI, (2) + nP. 


L(N —n)fl 


n (1 + P, 


n)(1 P.)(1 


: n P, 
(1 I (1 + i P. 


ATI,(k) then is the average amount of inspection 
incurred per lot due to the operation of the plan for 
the first k years. To find the average total inspection 
per lot per year for the first k years, ATI,(k) must be 


Table 'V—Values of Type 1 ATI's 


ATI, (2 
150 225 : 600 
387 575 52 1 490 
1 960 2 800 3 56 5 930 
4 950 6 430 75 9 480 
7 670 8 900 9! 10 000 


9 130 9 760 9 950 10 000 

; 359 9 730 9 970 10 000 10 000 

+170 9 940 10 000 10 000 10 000 

” 9 790 10 000 10 000 10 000 10 000 

12 +970 10 000 10 000 10 000 10 000 

divided by k. As k increases, the limiting value of 

ATI,(k) is the lot size plus the inspection of samples 

over the years before the lot was rejected. For our ex- 
ample, values of ATI,(k) are shown in Table IV. 

It is clear from Table IV that over a period of four 
or more years in the example used, the savings in 
inspection by use of the sampling plan for lots six 
percent or more defective will be negligible. 


Table V—Values of Type 2 ATI's 


ATL,(2) ATL,(3) 


Finally we can calculate the ATI per lot that will 
be performed during the k-th year including the 
sample taken, if the lot has not been previously 
rejected, and the portion of the rectifying inspection 
scheduled for that year if the lot is rejected during 
that year or in any of the preceding r—1 years. 
I will call this a Type 2 ATI and designate it by 
ATI.(k). We have: 


ATI.(1) 


>n) 


ATI.(2) 


N 
ATI. (k) n P,! (1 P*); < r) 


ATI,(r +k) = P,* ATI.(r); i Se aa 


For our example values of ATI.(k) are shown in 
Table V. 


Of course these values, which might be called 
current ATI’s are not comparable to the correspond- 


6 
ing ATI,(k)’s. In general > ATI.(j) < ATI,(k); 


j=1 
the difference between an ATI,(k) and the sum on 
the left being the average amount of screening in- 
spection per lot yet to be performed due to rejection 
of the lot in the k-th or a preceding vear. The sharp 
drop in ATI.(8)’s as compared with ATI.(4)’s, es- 
pecially for higher values of p, is obviously due to 
the fact that few lots will have escaped a rectifying 
inspection for eight years with r — 4. This table again 
shows that for practical purposes lots six percent or 
more defective might as well have been 100 percent 
inspected at the rate of 2500 per year. 


ERHAPS it should be remarked that in the above 
P it is assumed that 100 percent inspected lots will 
be thoroughly cleaned up and will not be returned to 
the sampling inspection plan. This is not realistic 
since I doubt if any public utility commission would 
agree to this. It is not to be expected that the rectify- 
ing inspection will correct all the defective meters in 
a lot. But neglecting deterioration in use, it seems 
likely that corrected lots will be less than one percent 
defective. It is certain that deterioration in use will 
occur; however, for meters in residential use, for 
which the sampling inspection plans are proposed, 
studies seem to show that those manufactured in 
recent years wear imperceptibly over a period of 
years well beyond that customarily set for complete 
inspection of all meters in use. 


Reference 
1. Military Standard Sampling Procedures and Tables 
for Inspection by Variables for Percent Defective 
(MIL-STD-414, June 11, 1957), The Superinten- 
dent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. Price 65 cents. 
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BASIC PHILOSOPHIES IN RELIABILITY 


Introduction 


r HE PROBLEMS of unreliabil- 
ity in complex equipment, to- 
day, are very largely management 
problems. This is true as spite of 
the fact that reliability failures 
manifest themselves in technical 
problems. Experience has fre- 
quently demonstrated that the se- 
quential solution of technical prob- 
lems alone, does not assure ulti- 
mate reliability in a product. 


Of particular interest are the ob- 
servations that many commercial 
products, such as radios, electric 
motors, refrigerators and others, 
designed and manufactured many 
years ago, when reliability, as such, 
received no special attention, are 
still in operation today with re- 
markably little maintenance. 


An analysis of the underlying 
reasons will show, in general, that 
limitations on size and weight of 
some of these products were either 


ASQC LCS Codes 800 :60:70:400 
*Presented at the ASQC Rutgers Con- 
ference, September. 1960 


SEPTEMBER, 1961 


moderate or non-existent. In some 
cases the products were grossly 
overdesigned with enormous fec- 
tors of safety for their applications. 
In other cases, the products had 
evolved through gradual design 
changes over many years, accum- 
ulating vast amounts of experi- 
ence and special knowledge. Such 
considerations provide some of the 
most effective safeguards agairist 
unreliability. 

The automobile industry, with 
its annual revolutions in design 
and manufacturing methods, pro- 
vides a considerably lower meas- 
ure of reliability to the consumer. 
The huge factors of safety (strength 
vs. stress), unlimited size and 
weight allowances, long experi- 
ence with a fixed design or gradual 
evolution of a new design are not 
the general rule. 

We are particularly concerned 
here with the areas in which high 
reliability in a relatively new and 
complex product is an essential 
part of the product specification 
Size, weight and cost may be se- 
verely restricted. Large factors of 
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safety are just not possible. These 
are areas in which experience has 
not yet had time to mature. 

The rapid achievement of reli- 
ability objectives in such areas can 
be assured only through the im- 
plementation of a comprehensive 
reliability program combining es- 
sential technical and management 
techniques — a program which 
spells out in detail the steps which 
an organization must follow, from 
the initial analysis of the reliability 
requirements of a proposed piece 
of equipment through to the col- 
lection and effective use of failure 
data—a program which realistic- 
ally budgets each of the steps and 
provides for the measurement of 
progress as a means of monitoring 
and evaluating each step—a pro- 
gram which readily inspires con- 
fidence that it will work through 
its inherent logic, simplicity and 
completeness. 


Historical Background 


It is somewhat unique in man- 
agement history to find that a pro- 
gram of this kind has been evolved 
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with major government participa- 
tion and stimulation. In this par- 
ticular case, of course, our military 
has suffered badly by the lack of 
such a program in the past and 
has been the only customer to ask, 
specifically, for unusually high re- 
liability in extremely complex 
equipment 

In the last two years, the De- 
partment of Defense has formally 
adopted policies and basic philos- 
ophy with regard to the reliability 
of military equipment. A consider- 
able number of documents ex- 
panding on management and tech- 
nical aspects of a reliability pro- 
gram, on detailed reliability spe- 
cifications, on controls, on test spe- 
cifications and criteria for proof 
of compliance have recently 
been issued by individual agencies 
of the Department of Defense 
These documents lay the founda- 
tion for realistic and practicable 
comprehensive _ reliability pro- 
grams 

To the uninitiated, all this may 
appear very sudden. However, this 
apparently sudden rash of DOD 
reliability documents and specifi- 
cations is merely the culmination 
ot about ten years of background 
studies and activities, by specialists 
in both government and industry, 
which came to a climax in 1957 
with the publication of a rather 
comprehensive report by the Ad- 
visory Group on Reliability of 
Electronic Equipment (AGREE) 
under the Office of the Assistant 
Secretary of Defense. This work 
actually began in 1950 with an 
ad hoc group formed within the 
Department of Defense to make a 
general survey of the reliability 
problem. After it had formulated a 
broad set of recommendations in 
1951, the group was re-established 
on a continuous basis in 1952 and 
finally reorganized again in 1955 
into the group now known as 
AGREE. The final report is di- 
vided into the work of nine task 
groups which worked towards a set 
of specific objectives aimed at get- 
ting answers to a broad spectrum 
of reliability questions. 

Altogether, the report formalizes 
a philosophy, a set of definitions, 
a group of technical and statistical 
procedures and a number of or- 
ganizational and management 
principles which are considered 
essential for the understanding and 
achievement of reliability objec- 
tives. The various reliability docu- 
ments and specifications which 
have been issued are, almost uni- 
versally, based on the AGREE re- 
port. Following one of the AGREE 
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recommendations an ad hoc study 
group under the Office of the Di- 
rector of Defense Research and 
Engineering and the Office of the 
Assistant Secretary of Defense, 
Supply and Logistics, has very 
recently issued a report on Parts 
Specification Management for Re- 
liability 


The emphasis to date has been 
predominantly on electronic equip- 
ment for the obvious reason that 
this is where the problems and ef- 
fects of unreliability have been 
most severe. In response to the 
problem of reliability training in 
this area, a joint committee of the 
PGRQC of IRE and the Electronics 
Division of ASQC have developed 
a Reliability Training Text, based 
on AGREE _ recommendations, 
which has been the basis of a series 
of Reliability Training Conferences 
scheduled throughout the country 
and administered by this commit- 
tee 


Reliability Yardsticks 


The word “reliability” is fre- 
quently used, as has been true so 
far in this discussion, as a general 
concept. It is also used as a quan- 
titative measure and in this sense 
can be defined as the probability 
that the equipment will perform 
a specified function under given 
conditions for a specified period of 
time without failure. Inherent Re- 
liability, Use Reliability, Opera- 

al Reliabilitv, etc. are more 
explicit forms of the same meas- 
ure. We shall avoid confusion be- 
tween the concept and the quan- 
titative measure in this discussion 
by using “Probability of Survival,”’ 
P,, to denote the quantitative 
measure. 


The purpose of and need for par- 
ticular equipment actually deter- 
mines the kind of reliability meas- 
ure which is most meaningful and 
most useful. Probability of Sur- 
vival and Mean Time To Failure 
MTTF, are particularly appropri- 
ate for missiles and other one shot 
devices. For other systems which 
reguire no-failure operation over 
repeated usages and for systems 
which require a low failure rate 
over continued use, Mean Time 
Between Failure, MTBF, is com- 
monly used. In such systems, the 
MTTF and the MTBF are quanti- 
tatively identical. 

Availability is used in situations 
in which minimum down time is 
most important. Commercial com- 
puters would fall into this cate- 
gory. Availability can be defined 


as the probability that the equip- 
ment will be operational at any 
time or as a ratio of total operating 
time to total operating time plus 
total down time. 


There are situations in which the 
maintenance or repair time itself 
is most critical. In such cases, the 
Mean Time To Repair and Main- 
tainability are appropriate. Main- 
tainability can be defined as the 
probability that a failure will be 
repaired in less than a specified 
time when it occurs. It does not 
reflect the frequency of failure as 
does availability. 

Failure Rate is the commonly 
used measure of reliability of basic 
parts. 


The definition of failure is al- 
most always critical in applying 
any of these measures. There is a 
considerable difference between 
equipments which perform slightly 
outside of specified tolerances as 
compared to those which have 
complete breakdowns. Are both 
situations to be defined as failures? 
If operational conditions or main- 
tenance requirements are poorly 
specified, the identification of a 
true failure may be sticky busi- 
ness. 

The element of cost becomes an 
important consideration in the spe- 
cification of one or more of the 
above measures for an equipment 
High MTBF and high maintain- 
ability are frequently required, but 
costs sometimes necessitate a com- 
promise or trade-off of one in favo) 
of the other. Actual experience in 
the Air Force on a receiver, pur- 
chased at two different levels of 
MTBF, indicate that the vastly 
increased cost of maintenance on 
the lower MTBF version made it 
several times more costly than the 
other over a given period of time 
There are some who argue that 
lower mean life, supplemented by 
redundancy and high maintain- 
ability, provide the most economic 
approach. 


Prevailing Philosophy 


In the prevailing reliability phil- 
osophy, several fundamental pre- 
mises stand out prominently. 


The first is that reliability is 
basically a design parameter. The 
backbone of equipment reliability 
is determined in the design stage 
The full potential is established 
here. 

Failure analysis and reliability 
prediction, design reviews, trade- 
offs, derating of parts and re- 
dundancy are essential techniques 
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Figure 1—Human Population Mortality Rate 


to aid the design engineer in 
achieving his objectives. Special- 
ists in these techniques, in their 
management aspects and in related 
concepts and skills are the new 
Reliability Engineers. The design 
engineer requires the cooperative 
efforts and assistance of specialists 
in parts, structures, environmental 
stresses, manufacturing processes 
and capabilities, packaging and 
transportation, human engineering 
and any others whose technical 
knowledge and experience can be 
useful in the anticipation and elim- 
ination of potential weaknesses 
and modes of failure, during the 
earliest stages of design. The co- 
ordination of such efforts has been 
assigned to the Reliability Engi- 
neer 


It requires an equally monu- 
mental task of coordinated efforts 
to translate this design with its 
potential and predicted reliability 
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FAILURE RATE, 


Curve, United States Total Population 1949-1951 


into operational equipment with an 
inherent reliability which ap- 
proaches the design potential. 
Quality engineers, product engi- 
neers, manufacturing specialists, 
environmental test engineers, field 
engineers and others play a vital 
part in attaining the highest stand- 
ards of manufacturing quality, in 
assuring the required reliability in 
purchased parts and in providing 
feedback information for design 
improvements from the earliest 
stages of hardware evaluation and 
prototype activity to the ultimate 
stages of field use of equipment. 

An essential feature of the re- 
liability philosophy is the con- 
tinued reliability prediction at 
each successive’ design 
throughout the design phase. The 
techniques of failure analysis and 
reliability, crude as they be initial- 
ly, provide the design engineer 


stage 


with an estimate of the reliability 
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Figure 2—Equipment Life Failure Rate Curve (Bathtub Curve) 
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status of the design, with a bette: 
understanding of the areas which 
require advancement in the state 
of the art, with a comparative 
measure of reliability improve- 
ment which can be _ achieved 
through design changes, trade-offs, 
redundancies, etc. At the same 
time, these predictions provide a 
basis for setting reasonable reli- 
ability specifications on objectives 
on portions of the total system and 
particularly on _ sub-contracted 
portions and purchased parts 


Underlying Concepts 


Underlying the reliability pre- 
diction technique is a very basic 
premise which among other things 
may be called the constant failure 
rate concept. This is not too diffi- 
cult to accept once we take a look 
at some recent data on the mortal- 
ity rates of the population of the 
United States in Fig. 1. We see a 
high mortality rate for babies up 
to the age of two or three; fol- 
lowed by a relatively constant 
mortality rate (under two deaths 
per 1000 to the age of 25 to 30; 
and a rapidly increasing mortality 
rate beyond. It would be interest- 
ing to conjecture whether the 
slight rise in mortality rate at 
early maturity or adolescense re- 
flects the new found freedom of 
the individual with all its dangers 
and responsibilities such as may 
be introduced by the automobile. 

There has been an abundance of 
experience to indicate that the 
failure rates of complex equip- 
ments and of electronic parts fol- 
low a similar curve when plotted 
against hours of use. We can di- 
vide the curve, generally called 
the “bathtub” curve, into thre« 
sections as idealized in Fig. 2. The 
first section is the infant mortality 
or debugging phase, in which fail- 
ure can be attributed primarily to 
defective or marginal parts and to 
manufacturing deficiencies in gen- 
eral. The center section is alterna- 
tively called the constant failure 
rate portion, the Poisson portion 
the random failure portion, or the 
normal operating portion. The 
third section is the wearout por- 
tion during which the actual wea! 
accumulated through use or de- 
gradation through time is mani- 
fested through an increasing fail- 
ure rate. 

As new equipment goes through 
the debugging phase, its failure 
rate will diminish until the con- 
stant failure rate phase is reached. 
During this phase failures occur at 
random times and at a relatively 
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constant rate with relatively little 
or no signs of wear. When actual 
wearout and degradation of parts 
starts to increase, equipment can 
be rejuvenated through a planned 
program of preventative mainten- 
ance and replacement of worn o1 
degraded elements, extending the 
normal operating portion of its life 
for an additional period of time 
When such maintenance is un- 
economical or otherwise impossi- 
ble, then the equipment has 
reached the end of its useful life 

Over the years medical science 
has found the means to shorten 
the infant mortality cycle of man 
and to reduce the mortality curve 
within that cycle, and to lowe! 
the Poisson mortality rate and to 
extend man’s longevity. Design, 
engineering and manufacturing 
sciences are similarly finding the 
means to improve the “bathtub”’ 
curve of equipment 


It is the height of the curve, the 
failure rate during the constant 
failure rate portion of equipment, 
which completely determines the 
equipment reliability. The length 
of this portion of life is not con- 
sidered in the reliability measure 


24 


57 T = 247, 
T= TRUE VALUE OF MTBF 


(IN MULTIPLES OF REQUIRED MTBF, T, ,) 


Figure 3—OC Curve for Sequential Sampling Plan 


in that it is expected to go beyond 
the expected need for the equip- 
ment or to be extended by pre- 


ventative maintenance to cover the 


length of need 


It may be possible to justify the 
random or constant failure rate 
phenomenon in a variety of ways 
One which is particularly attrac- 
tive sets the premise that only one 
type or source of part has a thres- 
hold of failure, higher or lowe: 
for some types or sources than 
others. In the course of time, en- 
vironmental and internal stresses 
which the equipment containing 
the part endures will, at random 
times, cumulate or pile up suf- 
ficiently high to reach or exceed 
the failure threshold of the part 
The effect would be an equipment 
failure. 


In this light, failure rates for a 
given part may be reduced by in- 
creasing its failure threshold by 
increasing its reliability or by 
reducing the stresses placed on the 
part through improved shock and 
vibration mounting, improved heat 
dissipation provisions or derating 
practices, etc. Essentially we are 
speaking of an increase in the 


factor of safety, which is the com- 
mon practice in mechanical struc- 
tures and devices. This practice 
has not been rigorously followed 
in the case of complex electronic 
equipment. One of the reasons may 
be that the development of im- 
proved electronic parts has not 
kept pace with the extreme revo- 
lution of size and weight require- 
ments on total equipments 


The Exponential Life Curve 

Under the constant failure rate 
system, the Probability of Sur- 
vival, P,, expressed as a function 
of time, must follow the exponen- 
tial life curve: 


P. = e-*t 


where 4 is the constant failure 
rate and t is the time of operation 


This follows readily through 
logic as well as through mathe- 
matical proof. For any given time, 
t. the life function provides a 
bridge between P, and A. Further- 
more, interpreting the constant 
failure rate, A, as a number of fail- 
ures for some increment of time 
or life, the reciprocal of 4 gives us 
the number of hours of life for the 
specified number of failures. This 
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leads to an average number of hrs. 
of life per failure, which is an ex- 
pression of mean life, m, MTTF, or 
MTBF. Using m as a most general 
expression for mean life, we now 
have relationships between jA, m 
and P, which make them com- 
pletely interchangeable. Failure 
rates of parts are additive under 
the constant failure rate system 
and under assumptions of inde- 
pendence and can thus be com- 
bined to give predicted failure 
rates for overall systems. These, 
in turn, are translated into the 
mean life or P, parameters. 


Statistical Applications 


Proof of meeting a specified re- 
liability figure can now become 
proof of meeting a specified failure 
rate with an appended time re- 
quirement. With a constant failure 
rate and random occurrence of 
failures, the number of failures in 
any specified increment of time 
must theoretically follow the Pois- 
son distribution. We call upon well 
known sampling theory, based on 
the Poisson distribution, to set up 
our reliability tests and acceptance 
criteria. Hours of operation be- 
come the basic sampling units with 
numbers of failures as the meas- 
ured variable The Operating 
Characteristic curve is_ plotted 


against the parameter, 4, or its 
reciprocal, m. 

Current military specifications 
in contracts dealing with reliability 
append a 90 percent confidence 
factor to the specified reliability 
measure given. This, in fact, is 
nothing more than a specification 
of the old Dodge-Romig LTPD or 
the ten percent point on the OC 
curve. An OC curve, taken from 
the Air Force document AMCP 
74-1, is shown in Fig. 3. It is 
drawn against mean life expressed 
in multiples of required MTBF. 
For good reason, the sampling 
plans specified are the Wald se- 
quential plans. The number of test 
hours can become _ oppressively 
large for a specified OC curve and 
the sequential plan wili require 
a minimum of test time on the 
average. This is an ideal area of 
application for the long known and 
seldom used sequential plans 

Theoretically, assuming that all 
equipments manufactured have the 
same reliability, it would be possi- 
ble to accumulate the required 
number of test hours all on one 
equipment, repairing each failure 
as it occurs and continuing the test 
or on a large number of equip- 
ments, each tested for a fraction of 
the required number of test hours. 
In practice however, this is too 
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strong an assumption to make. The 
AGREE report and ensuing docu- 
ments specify a continuous produc- 
tion sampling plan, shown in Fig. 
4, by which production units are 
qualified to go onto a monthly 
sampling plan. Each of the equip- 
ments tested under this plan 
is submitted as part of the 
specified group to the sequen- 
tial reliability test. The plan is 
devised to give 90 percent assur- 
ance that there are fewer than ten 
percent of the production equip- 
ments which do not meet the reli- 
ability requirements. Its OC curve 
is shown in Fig. 5. When produc- 
tion has been qualified to go onto 
a monthly sampling plan, the sam- 
ple size of equipments to be sub- 
mitted to sequential reliability 
testing each month is dependent 
on the monthly production rate 
and on the specified MTBF and 
computed in such a way as to give 
a minimum of the total of produc- 
tion time and reliability test time 
The sample at all times must be a 
minimum of four equipments and 
Fig. 6 illustrates a selection of OC 
curves for some monthly sample 
sizes. 

In all, we have here a most re- 
markable combination of continu- 
ous sampling procedures, mini- 
mizing procedures, single sampling 
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Figure 4—Flow Chart for Attribute Sampling Plan for Production Qualification 
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plans and sequential sampling 


plans 


Other Essential Practices 


To complete the picture of tech- 
nical practices, principles and tech- 
niques which are needed, we must 
add some which are more or less 
familiar to the quality engineer 


1. Statistical tolerancing which 
vill allow for unavoidable drift 
in design parameters and for 
wide ranges of specified en- 
vironments 


2. Vendor evaluation, quali- 
fication and rating as a means 
of assuring maximum compe- 
tence in sources of supply. 


3. Parts selection, testing and 
qualification. Long established 
standards and specifications of 
quality for parts have become 
obsolete in the face of the newer 
reliability requirements. Failur: 
rate determinations and reliabil 
ity conformance testing are ex 
pensive and time consuming in 
gredients 

4. Standardization and cali 
bration of test equipment whic! 
is sometimes as complex and 
unreliable as the manufactured 
equipments themselves 


5. Environmental testing in 
which the need to reasonably 
imulate end-use environment 
ind conditions present som« 
ery formidable problems 


6. Comprehensive failure and 
deficiency reporting and data 
inalysis from the earliest test 
on hardware to actual field ex 
perience provide an _ essential 
means of correcting design and 
manufacturing deficiencies 


7. Failed parts analysis as a 
vital means of determining the 
true causes of failure and of 
providing the parts manufac 
turers with information which 
can be used as a basis for elim 
nating manufacturing and de 
sign deficiencies 

8. Detailed analyses of ex 
pected equipment usage and ex- 
pected environmental and in 
ternal stresses are essential in 
establishing realistic detailed 
specifications, tolerances, reli 
ability requirements, mainten 
ance and packaging provisions 
it the very beginning of the 
project 


Management 
Considerations 


We have discussed briefly many 
of the technical elements which 
comprise the basic building blocks 
of the reliability structure. To 
these must be added the manage- 
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Figure 5—OC Curve for Continuous Sampling Plan 


ment elements which provide the 


overall plan, the personnel, esti- 
mates of time and cost, the financ- 
ing, the scheduling, control and su- 
pervision, modifications in plans 
to improve them as necessary. We 
must not underestimate the im- 
portance of the management ele- 
ment which provides the cohesive 


force by which all other basic 


elements are combined and made 


into an effective unit to achieve 
the ultimate objective. As is true 
for any really effective program, 
essential element and no 
element must be 


every 
innecessary 


present 


Education on all levels of per- 


sonnel is of major importance 
from the floor sweeper who con- 
scientiously picks a transistor off 
the floor and puts it back in a bin 
to the top management execu- 
tive who must approve the costs 
of an effective reliability program 
and withstand the pressures fo! 
tight delivery promises’ which 
would abort the reliability effort 
Whatever arguments may be 
offered in opposition to any part o1 
parts of the current reliability 
philosophy which have been dis- 
cussed here, three very relevent 
facts stand out sharply 
1. It provides a real, concrete, 
organized course of action which 
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Figure 6—OC Curves for Monthly Production Samples 
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can eliminate the usual trial and 
error as an initial means of ap- 
proaching a complex situation. 


2. The experiences of companies 
that have adopted this reliability 
philosophy of a comprehensive 
or system reliability approach 
have proved its effectiveness. 


3. The Department of Defense 
has adopted and encourages this 
philosophy as the one by which 
its high reliability needs can be 
filled in the design, develop- 
ment and production of complex 
equipment. 


Conflicting Philosophy 


We should not, however, close 
our eyes to any fundamental 
weakness in a philosophy even 
though its current application has 
paid off well and can be expected 
to pay off even more handsomely 
in the near future. It is only 
through a realistic recognition of 
the weaknesses in the current re- 
liability approach that we can hope 
to overcome them. 

One such area, and this is a 
personal point of view, is the fan- 
tastic expenditure of time and ef- 
fort which is required on parts 
testing to establish reasonably pre- 
cise estimates of the failure rates 
of parts under the variety of stress 
conditions to which such parts may 
be subjected. Reliability prediction, 
from the earliest stages of design, 
is one of the cornerstones of the 
current philosophy and requires 
that such failure rates be deter- 
mined. 

In essence, this is not the kind 
of dynamic expenditure of our 
time and manpower resources 
which will provide the reliability 
breakthroughs of the future. If a 
reasonable fraction of this parts 
testing effort would be devoted to 
statistically engineered investiga- 
tions and experiments, designed to 
optimize part designs and manu- 
facturing processes and equipment 
designs as well, then failure rates 
would be reduced and real prog- 
ress would be made in preparing 
the way for parts and equipment 
reliabilities which are not now 
even considered feasible. We know 
that real progress of this kind is 
made only when it has been laid 
out as a prime and specific ob- 
jective. 

Our engineers must be more 
heavily motivated to the objectives 
of improvement and optimization 
and must learn through more ex- 
tensive experience to use the sta- 
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tistical tools which are now avail- 
able to assist them in this direc- 
tion. 

In short, there is a conflict be- 
tween the efforts to measure part 
failure rates and the efforts to 
work for the reduction of part 
failure rates. The former demands 
so much of the available resources 
that it must detract from the latter. 

The current philosophy will, 
without doubt, provide the handles 
by which huge gains in reliability 
will be made. Reliability achieve- 
ments have not been consistent 
with our scientific, engineering 
and manufacturing capabilities, 
but will move ahead quickly to 
gain this consistency. From that 
point, however, we will be limited 
by our capabilities which must not 
be neglected until that time. 


Reliability vs. Quality 


There are quality engineers who 
have taken the stand that reliabil- 
ity is nothing more than quality 
with the added dimension of time. 
To a large extent this reflects the 
same kind of lack of understanding 
which has been shown by design 
engineers who picture the quality 
control function as an inspection 
operation. Both are uninformed, 
unconstructive and discordant 
points of view. 

The reliability philosophy which 
we've discussed places a heavy re- 
sponsibility for reliability on the 
design engineer and requires of 
him a high degree of creativity. 
However, a top notch quality en- 
gineering and assurance function 
is absolutely essential if the in- 
herent reliability objectives are to 
be achieved in the operational 
equipment. The total quality func- 
tion with all its organizational, 
management and technical skills 
and capabilities must be brought 
to full effectiveness. 

This is absolutely necessary but 
not sufficient. Even best quality 
engineered and manufactured 
product can have miserably poor 
reliability if it has not been prop- 
erly designed to operate under the 
intended environmental stresses 
Unreliability studies on several 
types of complex equipment have 
shown that failures due to inade- 
quate design significantly out- 
weigh failures due to manufactur- 
ing deficiency in a ratio of about 
two to one. 

We must have design oriented 
specialists on one hand and manu- 
facturing oriented specialists on 
the other who can anticipate the 


modes of potential failure and the 
degrees of unreliability attribut- 
able to design and to manufactur- 
ing deficiencies and can recom- 
mend preventative measures in 
their respective areas. 

The achievement of our highest 
reliability and quality potential is 
dependent on the kind of totally 
organized effort which we've dis- 
cussed here and on mutual and 
sympathetic understanding and co- 
operation between design, manu- 
facturing and quality personnel. 
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Management Planning and Control 
For an Effective Quality Function 


The quality function is rapidly assuming its logical 
position as a very necessary technical service associ- 
ated with the successful manufacture of a product. 


It would appear that if it is to continue to play its 
part in the release of products that are competitive 
both in terms of price and quality—a dynamic ap- 
proach must be taken in planning the quality function 
itself. Many of the management techniques related 
to the design of a manufacturing function can also be 
used in connection with the design of a quality func- 
tion. While the applications may not always be appar- 
ent, they are certainly appropriate 


We generally associate inout of material and man 
hours and output of a product with manufacturing 
Similar criteria may be applied to a quality function. 


In this case, input becomes a group of actions classed 
as manpower assigned to inspection or auditing, and 
manpower allocated to such efforts as quality engi- 
neering and laboratory support. In addition, input is 
defined in terms of specifications and procedures. 


Output becomes identified with the data generated 
in the various process and assembly control situa- 
tions and also that data generated in connection with 
final performance of a product. This product is in 
the hands of a customer or in the hands of anothe: 
manufacturer, who in this case is the user. 


With this information as background, it seems logi- 
cal to apply such criteria to the actual organization 
of a quality control function, area by area, in orde: 
that we may test out the inputs and outputs and 
thereby design the quality control function, not from 
a service standpoint, but from a management stand- 
point 


In reviewing that area normally known as pur- 
chasers quality control, we might expect the following 
input items 


The incoming material 


Quality specifications which have been placed in 
the hands of suppliers, identifying the in-plant 
audit and sampling techniques which prevail 
Inspection personnel 


In terms of output, we would expect to see supplier 
conformance reporting. This in turn notifies quality 
control of part and supplier status. This information 
is also fed to the purchases function in order that 
they have a measure of their effectiveness in select- 
ing adequate suppliers. Additional output keeps the 
quality manager advised in terms of jobs per person, 
cost per job and inspection efficiency in order that 
effective control of manpower may be exercised 
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In the area of manufacturing or processing, we 
would expect the following input: 

Process controls—These may be of the variety 
normally associated with a machining effort or 
with the handling of raw materials. These inputs 
can be considered in terms of complex chemical 
preparation and/or assembly, such as one might 
find associated with transistors, ferrite cores, etc 

The output of such data indicating overall 
quality levels, trends by department, and trends 
by operator or by operation pinpoint corrective 
action where required. 

Another output is the measurement of scrap 
and rework. This data may be used primarily as; 

a) a test of effectiveness of process controls, 

b) manufacturing efficiency; i.e., training, layout, 

material handling, etc., c) tooling and machine 

capability. Effective work simplification or work 
measurement programs are necessarily dependent 

on precise quality measurement programs in order 

that true efficiency in terms of product quality 

might be established. This is fast becoming a 

very real test of quality control data as a powerful 

output necessary to implement management 
controls. 

A third area associated with assembly and final test 

a product defines the following inputs: 

Assembly process controls 

Component analysis programs 

Audit and inspection personnel 

Outputs are: 
Defect data on components and systems directly 
usable by manufacturing, manufacturing engi- 
neering and quality control for corrective action, 
and 
Collection and analysis of product performance 
in customers’ environment. By establishing com- 
mon coding between in-plant analysis and field 
analysis, the corrective action cycle can be con- 
siderably shortened. Correlation between in-plant 
and field data is significantly improved. 

So far, my comments have been associated pri- 
marily with those phases of the quality function 
which are directly connected with the product itself; 
namely, purchase quality, component quality and 
systems quality. You will note that the breakdown 
has been on a product basis rather than on a service 
basis 

In addition to these areas, management has recog- 
nized the need for a cohesive force which shall recog- 
nize and generate the necessary functional policies to 
assure overall direction to the quality function. This 
direction can very reasonably be specified as a quality 
assurance activity and may embrace the following 

I. Quality Engineering—This area logically associ- 

ates itself with four well-defined responsibilities: 

a. Pre-release: Concern here is one of working 

with engineering in order to get a better un- 
derstanding of new products in the pre-release 
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Input Manufacturing Output 


Supplier conformance 
Inspection efficiency 
(job/man; cost/job) 


Purchases 





Quality Specifications 
Certification procedures 


Failure prevention 
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Direct hour efficiency 
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Component defect analysis component controls and costs 

— Failure analysis 
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Process control 
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Product Ship Failure analysis data (customer 
oriented ) 
Validity of in-plant controls 
Direct corrective action in 
Manufacturing and Engineering 
Reliability correlation 





Design of failure analysis 
procedure 








Figure 1—Design of Quality Control Function from a Management Standpoint 


In order to retain a consistent 


stages. This provides engineering with a very 
direct path for knowledge and experience 
based on present product performance and 
makes available to engineering accurate data 
which they may rely on to guide study pro- 
grams for future products. Component and 
system reliability requirements as related to 
manufacturing facilities are recognized and 
defined. 

Component Quality Engineering: This area is 
concerned with supplier approval activities 
and in-plant process controls and test equip- 
ment normally associated with component 
manufacture. 

Systems Quality: Concerns itself with 
and systems testing and test equipment 
volved. Compatibility between in-plant 
customer is constantly evaluated. 


unit 
in- 
and 


Methodology: Here is an effort which, on a 
statistical basis, provides the various quality 
engineering areas with sufficient strength to 
develop sound specifications and assistance in 
the design of experiments in either engineer- 
ing or manufacturing. It provides mathe- 
matical simulation for either product or test 
equipment studies and where necessary pro- 
gramming backup in data reduction techniques 
in connection with the handling of daily data 
generated either by inspection personnel or 
automated means. 


II. Quality Laboratory—Dependent on product re- 


quirements, this area provides mechanical, chem- 
ical, and electrical analysis and standardizing 
services affecting incoming material, current 
problems in manufacturing, and analysis of field 
situations. 
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Tool and Gage— 
approach, management-wise, it is not unreason- 
able to believe that tool and gage may be associ- 
ated with an assurance activity rather than the 
actual control of a product. 

As can be seen in analyzing the assurance area, the 
major input is one of technical support and ideas 
the output in this case, particularly in the areas of 
quality engineering—consists primarily of the tech- 
nical controls, specifications and procedures designed 
for implementation by the line quality departments 

However, just as important is the conversion to 
savings which may be directly attributed to the ef- 
forts of this group. For example, a dollar sign may 
be placed on the effectiveness of a quality specifica- 
tion or change of an assembly in-process control. This 
becomes the output whereby the effectiveness of the 
group is measured. Simulation tests regarding a piece 
of test equipment may well influence its design or 
possibly recommend its removal, therefore, resulting 
in effects on the product, either internal or purchased, 
which again may be measured in terms of dollars 

Considering an analysis of this type, the quality 
function takes on more of the aspects of an organiza- 
tion which is designed for the specific purpose of 
product quality control and inherent in the design is 
the means for measuring the effectiveness of the 
function. Basic to the quality organization is a state- 
ment of philosophy with regard to the kind of support 
manufacturing management can expect from the 
quality manager. A clear picture of the quality effort 
in terms of supplier and in-plant operations oriented 
to the customers’ requirements assures the manu- 
facturing manager of his “plant capability.” 
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What's New? 


901—Millitest Corp., Rotary Index 
Head, Model THM 101 is an accur- 
ate indexing device designed to set 
yr read mechanical shaft angles of 
rotary electro mechanical equipment 
such as potentiometers and synch- 
ros, and is ideally suited for inspec- 
tion use by inexperienced operators 
It consists of a vertical mounted in- 
dex wheel with precision gear teeth 
on its periphery engaged by a quick- 
acting plunger mating gear-segment 
pawl. An integral shaft is coupled 
to the shaft of the device under test 
Positioning in steps of one half of a 
degree is made to an accuracy of 
three seconds of arc. With pawl! en- 
gaged at any one half of a degree 
position a micrometer advance of 
the pawl block assembly permits 
further accurate positioning in 30 
econd steps. An operator can scan 
the output of the device under test 
continuously or in any angular in- 
crements without extensive operator 
experience or judgment. Quick act- 
ing holding clamps, chucks, and 
adapters permits rapid testing of a 
vide variety and sizes of devices 


* _ * 
902—Boonshaft and Fuchs, Inc. has 
a desk top analog computer for de- 


termining the mean and standard 
deviation. It requires no adjustment 


during regular use, can accept up to 
ten classes, 99 items per class, and a 
maximum total entry of 600 items. 
It is called Statistic. Accuracy of the 
Statistic is 0.2 of the class width for 
the mean and 0.2 of the class width 
for the standard deviation and read- 
ings are instantaneous following en- 
try of the data into the keyboard. It 
reduces a 30 minute calculation by a 
trained machine operator to a five 
minute operation performance by 
anyone. Power required is 110 or 220 
v, 60 cps. 


* * 7 


903—A precision, wide-range pico- 
ammeter with exceptionally fast 
speed of response and negligible zero 
drift is now available from General 
Electric Co. Designed for exacting 
nuclear applications such as meas- 
urement of the output current from 
a radiation-detecting ion chamber, 
this high-gain, feedback electrometer 
has an accuracy of better than three 
percent of full-scale at all outputs 
(0-1 ma, 0-10 mv, 0-10v). Dynamic 
range of the picoammeter is ten 
decades, from 10°12 to 10°3 amperes, 
full scale. Nineteen current ranges 
are provided by the selector switch. 
Input current is indicated on a long- 
scale panel meter. A speed of re- 
sponse of less than one millisecond 
to 64 percent of final value at 10°° to 
10°° amperes is possible with ex- 
ternal circuit capacity up to 2.000 
picofarads. Zero drift is less than 
0.25 percent of full scale at all times 
No zero drift control is provided, as 
adjustments are not necessary. A 
trip circuit, which operates when a 
preset point on any scale is exceeded, 
can be adjusted to any point between 
10 percent and 100 percent of scale 
Although designed prirnarily for 
monitoring nuclear power reactor 
operation and for unattended radia- 
tion monitoring, the picoammeter 
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phia, Pa 
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effective maintenance. 
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above mentioned areas by promoting the exchange of ideas through 
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and interests—both commercial and military. 


Registration will be limited. For additional information, contact 
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Maryland 


Marguglio, The Martin Company, Mail No. 2000, Baltimore 3, 
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also may be utilized for biophysical 
current measurements, mass spec- 
trometry current measurements, and 
other applications. Its fast response, 
even with a long input cable, makes 
it especially suitable as a reactor 
safety amplifier in a reactor control 
system. For special remote applica- 
tions, the picoammeter can be fac- 
tory-modified for use with servo- 
operated switches which permit it to 
be located several miles from a read- 
out station. Rapid response of the 
new instrument, as well as freedom 
from drift, is achieved by a wide 
band, direct-coupled amplifier sta- 
bilized by a vibrating-reed, ac 
coupled amplifier. 


. * * 


904—Leeds & Northrup announces a 
completely new 4393 Six-Dial Uni- 
versal Ratio Set for use by stand- 
ardizing laboratories to calibrate 
such instruments as the L&N 7553 
Type K-3 Potentiometer and the 
4232-B Wheatstone Bridge. It is also 
used for the precise calibration of 
resistance standards and odd-valued 
resistors, in resistor manufacturing 
as well as in standardizing labora- 
tories. To provide the highest possi- 
ble accuracy all resistors are aged 
for three months or more and en- 
closed in a thermal equalizing cham 
ber so that thermal emfs are prac 
tically non-existant. The metal box 
is lined to provide additional shield 
ing. Electro-static shielding, to min- 
imize errors due to leakage, is pro- 
vided by the metal top plate and 
box. High quality silver alloy 
switches, of a type which have 
shown negligible change in contact 
resistance after several million op- 
erations, are used in al! critical dec- 
ades. The unit ranges are 20 «x 100 
10(10 + 1+ 0.1 + 0.01 + 0.001) ohm, 
for a total resistance of 2111.11 ohms 
The limit of error at 25 C is 0.002 
percent for dial changes of 100 ohms 
or more; below 100 ohms, accuracy 
of reading is within two steps on the 
0.001 dial. The instrument is housed 
in a gray vinyl-covered metal case 
with cover 


7. + 7 


911—A new 14 inch screen Optical 
Comparator and Measuring Machine 
(Jones & Lamson Model FC-14ER) 
is particularly applicable to the in- 
spection of such parts as lead screws 
die bodies, castings & forgings, large 
circuit boards, etc. The work table 
is 32 inches long, 8 inches wide and 
is supported on two heavy duty 
columns having 10 pitch hardened 
and ground lead screws. This rugged 
double spindle construction provides 
extra stability for motion of large 
heavy work pieces, both laterally 
and vertically. Measurement to great 
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accuracy is assured. The machine is 
equipped with the Jones & Lamson 
Telecentric Optical System which 
provides projection lenses that are 
matched and pre-set for exact rated 
magnification on master optical 
benches. No adjustments are neces- 
sary when changing magnifications. 
Features available with this model 
include: electronic variable speed 
power elevation; variable light in- 
tensity control; six-position auto- 
matic indexing lens selector; normal 
reflection unit; tracing attachment 
and vertical illumination and stag- 
ing equipment 


7 - o 


905—Interference filters for pre- 
cision spectral analysis now are 
being marketed in boxed sets, indi- 
vidually calibrated by Optics Tech- 
nology, Inc., 248 Harbor Boulevard, 
Belmont, Calif. The Spectracoat fil- 
ters are selected to isolate visible 
spectrum wavelengths important in 
laboratory and industrial work. Each 
set contains ten interference filters 
covering the range from 404 to 706 
millimicrons (K to Ba lines), four 
neutral density filters and one con- 
tinuously-variable wedge filter cov- 
ering the 400-750 millicron range. 
The filters are of rugged construc- 
tion, impervious to fumes, water and 
oil. Also available from Optics Tech- 
nology to meet special requirements 
is an infra-red spectrum set covering 
from the near infra-red through the 
lead sulphide region (about 0.8-2.7 
microns), and filters and band passes 
in the eight to 30 micron range. 


* * * 


912—H. H. Scott, Inc. announces a 
new exceptionally lightweight sound 
meter. Measuring but 2 by 3 by 6 
inches, the new Model 450 can be 
held in the palm of one hand. It 
weighs only two pounds, and is op- 
erated on an ordinary 22.5 volt bat- 
tery with operating life of 30 hours 
The meter has an exceptionally wide 
range of operation—from 35.-142 db 
sound level range and a 40-8000 cps 
response. This rugged completely 
transistorized meter comes in a 
heavy gauge aluminum case. It has 
a Rochelle salt diaphragm-type mic- 
rophone. There is a direct reading 
scale minimizing chance of reading 
errors. It has a full one-year parts- 
and-labor guarantee. This meter was 
specifically designed to the new ASA 
Standard A, B, and C weightings 
The amplifier is stabilized against 
voltage and temperature changes 
This new meter will be extremely 
useful to safety engineers, personnel 
managers, acoustical contractors, 
architects, industrial hygienists, po- 
lice departments, hospitals and clin- 
ics. It can be used for surveying 
noisy areas, for estimating the pos- 
sibility of hearing damage. It will 
measure noise levels in any location 

indoors or out. The new 450 can 
measure dispersion pattern and level 
of sound from public address systems 
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and theatre sound systems. It is 
useful in determining noise levels 
of appliances, office equipment and 
machinery. It will check conformity 
to specification in air conditioning, 
ventilation and flourescent lighting 
installation 


+ + 7 


913—H. H. Scott, Inc., announces a 
new sound level meter (Model 412) 
designed to the new S1.4—1961 ASA 
standard. It operates over the excep- 
tionally wide frequency range of five 
cps to 30 KC. A ceramic microphone 
allows the 412 to be used in temper- 
atures ranging from zero degrees to 
170 degrees. There is a built-in elec- 
tro-acoustic calibrator to insure con- 
istent accurate readings at all times 
The new 412 operates on two bat- 
teries plus a single bias cell. Cir- 
cultry includes seven transistors 
Batteries are replaced conveniently 
and cannot be inserted incorrectly 
Unique design allows one-hand op 
eration. There is a hinged, shock- 
mounted, printed circuit board mak- 
ing the 412 exceptionally easy to 
service. The meter will allow pre- 
cise measurement of noise and sound 
in any location indoors and out. It 
will find extensive application in 
measurement of intensity of noise, 
and for determination of possible 
hearing damage. It will be useful in 


surveying the psychological and 
physiological effects of noise. Design 
engineers can use the Model 412 for 
measurement of noise produced by 
appliances, machines and automo- 
biles. It will also help determine the 
acoustical properties of materials, 
enclosures and rooms. The 412 will 
find a place in the public address 
field for determination of appropri- 
ate sound levels in multi-channel 
systems. It can be used as a portable 
amplifier, voltmeter and attenuator 
in the audio frequency range. The 
sound level range is 24-150 db. It 
has the new ASA Standard A, B and 
C weightings. The amplifier section 
consists of four sub-miniature tubes, 
seven transistors, six diodes and one 
voltage regulating diode. The meter 
is quasi-RMS. Controls include main 
attenuator, meter-battery switch, 
weighting switch, calibration po- 
tentiometer and microphone equal- 
izing switch. External connections 
include accessory microphone and vi- 
bration pickup input; output for ear- 
phone, analyzers, and _ recorders; 
meter circuit input for use with fil- 
ter sets; two multi-purpose accessory 
power receptacles; internal power 
supply plug for interchangeable AC 
or rechargeable battery supply. This 
new meter measures 6%4 by 4% by 
11 inches, excluding microphone, and 
its weight is just over six pounds 


Another NEW Electro-Optical Development 
by Davidson — 


The new ElectroOptical Recording System, D-716, graphically records either angle vs. 
time, or surface contour vs. distance along the surface by means of an automatic auto- 


collimator and a recorder 


When checking angular displacements over a period of time, pen displacements are pro- 
portional to angle. This is ideal for monitoring drift of a gyro platform or some similar 
application. For recording surface contour of a surface plate for instance, the recorder 
is switched over to perform an integrating function. In this application, pen displacements 
are proportional to displacements of the surface from a true plane. The recorder unit 
could be used by itself, without the autocollimator, as a general purpose a.c. millivolt 


recorder 


} DAVIDSON OPTRONICS, INC. 


2223 RAMONA BOULEVARD, WEST COVINA, CALIF. 


910—Evaporated thin film thick 
nesses and deposition rates now can 
be monitored and recorded for up 
to 20 successive coatings without 
breaking vacuum using a new con- 
trol developed by Optics Technology, 
Inc. (formerly Spectracoat, Inc.) 
The new monitor system greatly 
simplifies control of both dielectric 
and metal film depositions in the 
production of optical and magnetic 
thin films and precision semicon 
ductors. Elements of the system in- 
clude a 90 cps chopped light source, 
a mirror system and glass blank 
monitor disk, a lead sulfide detecto1 
cell with objective lens and filter 
wheel, and a two-channel solid state 
amplifier-power supply designed to 
operate 10 mv recorders or meters 
Operation of the new deposition 
monitoring system depends upon the 
measurement of the optical perform- 
ance of the material being deposited 
This is accomplished by projecting a 
chopped beam of white light and 
measuring the reflectance from the 
monitor disk in a vacuum chamber 
Measurement is made at a specific 
wevelength, corresponding to any 
one of six interchangeable filters 
used ahead of the detector. When a 
non-absorbing dielectric film is de 
posited on the glass, the amount of 
light reflected at a given wave- 
length varies because of interference 
between the front and rear surfaces 
on the film, and is dependent on (1) 
the index of the material at that 
wavelength and (2) its thickness. In 
absorbing film such as a metal, the 
interference between front and rear 
surfaces is negligible. Transmittance 
and reflectance changes are there- 
fore essentially monotonic and eithe: 
may be used for measurement. The 
Optics Technology system normally 
provides for reflectance measure- 
ment, but it may be modified for 
transmittance measurement 
Chopped light is used to make the 
instrument accurate despite changes 
in room light or the filament light 
inside the chamber. The monitoring 
disk component is installed through 
a half-inch hole in the base of the 
vacuum chamber. The light beam is 
transmitted through the side of glass 
vacuum chambers or through a port 
in metal chambers. The two-channel] 
amplifier permits addition of a sec- 
ond optical monitor system without 
additional electronics. The system is 
sensitive throughout the infrared 
through the visible spectrum. Two 
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JONES & LAMSON 
OPTICAL COMPARATORS 


Now...an Economy-size Optical Comparator 


tial-Mast-laM dale Mal-1 126 
Wal-mart leislial-mielel me 


already paying for it 


with “‘Big Machine’’ Features 


Here is a fine optical inspection and measuring 
instrument of brand-new design. It is the first 
small-screen comparator to offer such BIG 
performarce. It is equally suitable for produc- 
tion-line operation or job-shop work, and is 
extremely flexible in application. 

The J&L TC-10 is of precision machine 
tool construction. This provides a solid base 
for precise inspection and measurement. 

Three different table styles are available, in- 
cluding a fixed table for straight comparison 
work, a plain table, and a measuring table 
which gives you 6 square inches of measuring 


area. All measurements are read directly to 
.0001"’, without computation. 

Among other things, the TC-10 is adaptable 
for reflection inspection. Reflected images are 
extremely sharp—even at high magnifications. 

Other “‘big machine”’ features include Angle 
Measuring; Quick-Change Lens Mount; Ver- 
tical Staging; Tracing Inspection. And there’s 
a big bonus in the 5X, 2” aperture lens, which 
gives inspection capacity and accuracy hither- 
to unattainable on a machine of this size. 
Write for folder. Jones & Lamson Machine 
Company, 510 Clinton St., Springfield, Vt. 


Turret Lathes Automatic Lathes . Tape Controlled Machines Thread a Form Grinders Optical Comparators . Thread Tools 
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Making and Testing of Gages, JOHN TWINING 
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DR. FRANKLIN E. SATTERTHWAITE 
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ELECTRONIC 
Designing for Quality Assurance, A. R. APPLEGARTH 
Field Complaint Investigation and Assessment, T. Y. FLYTHE 


PLASTICS 
Setting Specifications Statistically, FRANCIS J. CULLEN 


Use of Computers in the Routine Testing of Plastic Materials, 
W. M. CHOW, W. A. SHEDDEN, J. H. WEBB 
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Motion Is Not Progress, 
ROBERT E. HEILAND and MAHLON R. SAIBEL 


Sponsored by the Philadelphia Section 
ASQC, and the Philadelphia Textile Institute 


Take this opportunity to add this useful information to your Quality 


Control Methods and Management Library. Send your check or 


money order for $2.00 to 


American Society for Quality Control 


161 W. Wisconsin Avenue Milwaukee 3, Wisconsin 


FIFTH ANNUAL SYMPOSIUM TRANSACTIONS | 


red filters normally are supplied 
between 1.5 and 2.5 microns. Ac- 
curacy of the system permits con- 
trol of film thickness to plus-or- 
minus 0.25 percent. 


907—The Industrial Electronics Divi 
sion, Allen B. Du Mont Laboratories, 
Divisions of Fairchild Camera and 
Instrument Corp., announces Type 
403-B, a new oscilloscope with a sen- 
sitivity of 50 microvolts per cm, with 
low noise level to permit resolution 
of signals as low as ten uv. Phenom- 
ena that are barely determinable 
within a de to 1 me frequency range 
are easily detected and displayed 
The scope is useful beyond three mc 
and features high amplification with 
very low noise input. Sensitivity of 
the unit permits display of non-am- 
plified outputs from most strain 
gages, pressure pick-ups, accelerom. 
eters, and other transducers. Its 
range of sweeps extends the instru- 
ment’s usefulness to encompass al 
most any recurring phenomenon or 
transient. Its 21 calibrated sweeps 
extend from one usec/cm to five 
sec/cm with a vernier providing 
continuous adjustment between steps 
~and extends the five sec/cm range 
to slower than 25 sec/cm for a 250 
second maximum sweep duration. A 
single sweep mode permits but one 
driven sweep of the time base to 
appear on the cathode-ray tube until 
the sweep is reset. An available ac- 
cessory kit (Type 4001) allows the 
user to rearm the sweep from ex- 
ternal switch closures such as those 
built into the synchro shutter of the 
Du Mont 450 oscilloscope record 
camera and found on cams and other 
rotating machinery. Other main fea 
tures include a nominal drift of less 
than 500 uv/hour after warm-up, an 
AC stabilizing control that virtually 
eliminates DC drift, a syne ready 
indicator for indicating optimum 
trigger adjustments, no _ selected 
tubes or components, and a 5 KV 
CRT with a P31 phosphor normally 
supplied. Pl, P2, P7, or Pll phos- 
phors available, as well as metallized 
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screen for maximum light output 
Primary fields of application are in 
transducer readout, vibration studies, 
electro-biological research, noise 
evaluation, standard laboratory scope 
use, electro cardioscope, electro en- 
cephalograph, transistor research, 
micro signal detection and study. 


* * * 


908—Electronic Applications Com- 
pany has developed a transistorized 
portable AC Millivolt meter Model 
VT-3A with an accuracy of one per- 
cent that has a response of 20 cps 
to 600 kc and an entire response of 
% CPS to 5 mec. Meter scales are 
photographically calibrated to elim- 
inate all non-linearity of the meter 
and amplifier. Another feature is 
the circuitry which gives a 22 meg- 
ohm input impedance on all ranges 
0.001 to 300 volts. The instrument is 
completely free from 117 vac line 
and small microvolt signals can be 
measured without the 60 cps beat- 
ing problems found in similar equip- 
ment. The instrument’s compact size, 
6 by 9 by 5 inches, weighing 3% lbs., 
permits a large 4%” meter and scale 
of excellent readability. Power con- 
sumption is 1/2000 that of conven- 
tional line operated instruments. 


$06—Typical of RCA’s new equip- 
ment for automatic testing of valve 
springs is the unit designated Model 
016. This machine checks the com- 
pressibility of automotive transmis- 
sion regulator valve springs at 
speeds of up to 750 per hour, sorting 
the parts into “reject” and three 
acceptable categories within a toler- 
ance of two pounds overall. “OK’d” 
parts are also automatically color 
coded according to the compressibil- 
ity range in which they fall. Out- 
standing features are very high reli- 
ability, accuracy and 100 percent 
repeatability. Standard RCA gage 
heads and electronic modules are 
used throughout. 
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909—A new, modular, warp yarn 
inspector developed by the engineers 
of Fabrionics Corp. offers—in one, 
single instrument—complete protec- 
tion against all objectionable defects 
of both length and diameter. Until 
Fabrionics introduced its new and 
completely redesigned Warp Yarn 
Monitor, Mark III, the yard pro- 
ducer was forced to use two separ- 
ate instruments which were incon- 
venient, expensive, and required 
more operator attention. The new 
Warp Yarn Monitor with its unique, 
patented circuitry counts defects, 
stops the warper for their removal, 
detects end breaks, and detects 
length changes. The modular design 
of the new Warp Yarn Monitor is 
unusually versatile, flexible and 
compact while retaining the depend- 
ability and economy of earlier mod- 
els. Like earlier models, the Mark 
III is a photoelectric defect detector 
that positively catches all defects 
even those as small as a single brok- 
en filament. The distinctive, modu- 
lar design of the new Warp Yarn 
Monitor permits two, three, or four 
electronic modules to be included 
in the compact monitor housing. De- 
pending on the user’s needs, the 
modules selected would include a 
power supply and any desired com- 
bination of amplifiers and the ex- 
clusive, Fabrionics Detect-All. The 
Detect-All, formerly packaged as a 
separate accessory for the Warp 
Yarn Monitor, is a sensitive detector 
that catches all linear defects above 
a predetermined size. Like the Mon- 
itor, it can either count defects or 
stop the warper, and its action is 
independent of that of the Monitor. 
The Detect-All has unusually high 
accuracy because a timing device 
cuts out extraneous yarn noises that 
interfere with the signal from the 
photoelectric detector. 
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New Literature 
931—Consolidated Vacuum Corpora- 
tion announces the availability of 
newly revised literature, Bulletin 
4-70, 23 pages, on their complete 
line of HYGE Shock Testers. The 
HYGE Shock Tester develops its 
powerful repeatable thrust through 
differential gas pressures acting on 
the two faces of a thrust piston in 
a closed cylinder. Two types of tes- 
ters are described in the bulletin 
The three or six inch multi-wave- 
form modular units are available in 
several different configurations, with 
metering pins to produce vari- 
ous shock waveforms. The second 
type, the dual—waveform package 
unit, is a complete, compact shock 
tester which will produce two differ- 
ent waveforms with external ad- 
justments only. 

7. * * 

932—Now available from Testing 
Machines Inc., a data sheet illustrat- 
ing and describing the ply bond tes- 
ter which was created to meet the 
need for additional physical testing 
of laminated products, gummed tape 
and other packaging materials re- 
quiring high strength. The plybond 
test is a quick and easy method for 
attaching a numerical value to the 
internal bonding strength of pape: 
and paperboard. 


933—A comprehensive manual of 
frequency and time standard systems 
is now available as Application Note 
No. 52 from Hewlett-Packard Co. 
The textual portion of this 56-page 
manual is divided into four main 
sections. The first section contains 
a general discussion of such prob- 
lems as frequency and time control, 
radio propogation, time scales, etc. 
The second, third and fourth con- 
tain detailed consideration of system 
operation, frequency determination, 
and time determination, respective- 
ly. Several sample problems and 
solutions are included, and the text 
is supplemented with 16 illustrations 
and six tables. Hewlett-Packard in- 
struments used as system compon- 
ents in the described applications 
include the Model 103AR and 104AR 
Quartz oscillators, 113AR/BR Fre- 
quency Divider and Clock, 114AR 
BR Time Comparator, 120AR Oscillo- 
scope, and 724AR/BR and 725 AR 
Standby Power Supplies. Data 
Sheets for these instruments are in- 
cluded as an appendix to the manual 
7 7. * 
934—Speedmike—a new, improved, 
direct reading micrometer—is de- 
scribed in a colorfully illustrated 
folder offered by the manufacturer, 
J. T. Slocomb Company. The litera- 
ture incorporates a large, clear, cut- 





Simulate a desired process 
with controls on rear of in- 
strument to teach basic 
quality control concepts. 
Linear or curvilinear, nega- 
tive or positive regression 
and correlation, interaction 
of main effects possible for 
advanced training. Adjust 
standard deviation of proc- 
ess as desired. 


Now widely used in Schools 
and Industry. For details: 


PROCESS SIMULATION & ANALYSIS 


2608 W. Deschutes 





DEMONSTRATE AND TEACH STATISTICAL TECHNIQUES 


to your plant personnel or statistics students with the Process Simulator. 
Provide dramatic proof of the effectiveness of statistics. 


Kennewick, Washington 


Automatically created ran- 
dom, normally distributed 
measurements from actual 
samples create utmost real- 
ism. Adjust process controls 
on front face to conduct de- 
signed experiments, Evolu- 
tionary operation, Span 
Plan, etc. Switch off process 
variation and compare your 
solution with the true situ- 
ation 








away drawing depicting the design 
and construction features of the 
digitally read instrument. The vari- 
ous optional terminals and features 
available are also pictured. 
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935—Gerber Scientific Instrument 
Company announces publication of a 
technical bulletin describing the 
company’s new 48 by 48 inch X-Y 
Plotter that is accurate to +0.001” 
over its entire working surface. The 
bulletin points out how the Plotter 
uses digital logic to eliminate drift 
and assure unprecedented precision 
in plotting and repeating. The choice 
of inputs and outputs is covered 
along with the various heads avail- 
able for printing, scribing, inking, 
reading and exposing light-sensitive 
films. 
7 7. * 


936—CEC’s Type 24-510 Radiflo Leak 
Detector is one of the most sensitive 
leak detection instruments ever 
built. Details on its efficient opera- 
tion are now available in an eight- 
page butletin from the Analytical 
Control Division of Consolidated 
Electrodynamics Corp., a subsidiary 
of Bell & Howell Co. The Radiflo 
is capable of testing hermetically 
sealed components for leaks in the 
10-11 atm cc/sec range and is noted 
for efficient production-line testing 
capabilities. The 24-510’s large capa- 
city, short activation, period, and 
automatic operation make it econom- 
ically suitable for 100 per cent leak 
testing of electronic components such 
as transistors and relays. 


7 * 7 


937—An improved hydrostatic mic- 
rohardness tester that permits direct, 
accurate readings, corresponding to 
Vickers, within 15 seconds by meas- 
uring resistance hydrostatically and 
which eliminates a microscope, con- 
version charts and complicated 
tables is illustrated and described in 
a new, two color bulletin recently 
issued by Newage Industries, Inc., 
222 York Road, Jenkintown, Pa. An 
additional fluid control knob has 
been incorporated, allowing rapid 
zero adjustments. According to the 
manufacturer, many production and 
precision parts that could not be 
checked before can now be tested 
with accuracy, including small flat 
springs, small wire, tips of cutting 
tools, surgical needles, wire punches, 
surface layers, and thin sheet stock 
The bulletin describes the fact that 
slight vibrations usually destructive 
to microscopic readings do not affect 
the Newage tester and it can be 
moved from department to depart- 
ment without fear of damage. The 
compact tester is illustrated with 
the large dial shown that is said to 
be easily read and easily adjusted 
to facilitate compa-ative readings 
which correspond to Vickers 100 to 
1000 (equal to hardnesses ranging 
from Rockwell B64 to C70 or Knoop 
500G, 117-94). The Newage micro- 
hardness tester has a one kg load 
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PRODUCT EDUCATION SERVICE NO. A-65 


OPTICAL 


AS 


APARATOR | 


new model 3A offers unusual screen brightness and 
image resolution — features zoom-condenser system 


The unusual image brightness, definition and accuracy 
achieved in the new model 3A—to the very edge of the screen 
—is a credit to the quality and design cf its optical system. 


The new Nikon model 3A permits surface as well as contour 
inspection—independently or simultaneously. And controls are 
provided for adjusting the intensity of each of the illuminators. 


The surface illuminator may be used 
obliquely to emphasize surface texture. Or, 
for greater measurement accuracy, the sur- 
face illuminator may be used in conjunction 
with lens-mounted, half-reflecting 45° angle 
mirrors to provide shadowless light on the 
optical axis. Contour illuminator employs a 
special zoom condenser matching system. 
Convenient control simplifies adjustment for 
optimum illumination at each magnification. 


features 


new 14 
screen 


Model 3A is normally supplied with a choice of one or more 
standard lenses in magnifications ranging from 10x to 100x. 
Other magnifications are also available on special order. A 
3-lens turret supplied as standard equipment, facilitates 
instant changes. Focusing is smooth and effortless. Utilizes 
leadscrew drive with scraped ways and adjustable gibs 
The model 3A is equipped with a sliding hood 
which may be drawn out to shade the screen, 
or can be retracted to permit ready access to 
chart or screen surface. The overall diameter 
of the screen glass is 14%", designed for use 
with standard charts. 
The new Nikon 3A accepts a wide variety of 
micrometer stages, holding fixtures, protractor 
screens, charts, photo attachments, and other 
accessories. For details write to Dept. 1Q-9 


=) NIKON INCORPORATED Instrument Division 111 Fifth Avenue New York 3, N. Y. 


Makers of optical inspection instruments, scientific and industrial microscopes, survey- 
ing instruments, cameras, telescopes, binoculars and other precision optical equipment. 





Honorary Membership, ASTM Top Award 
to Simon Collier and Edward J. Albert 


Two members of ASQC have been named to Honorary Membership in 
the American Society for Testing Materials—ASTM’s top award to members. 


Simon Collier, Fellow and past president, ASQC, and Edward J. Albert, 
a member ASQC, received certificates of election to Honorary Membership 
June 27. The presentation was made at the President’s Luncheon, Chal- 
fonte-Haddon Hall during the 64th Annual Meeting of the ASTM at 
Atlantic City, New Jersey 


Mr. Collier, formerly director of quality control, Johns-Manville Corp., 
New York, N.Y., is now a Quality Control Consultant on asbestos fibre 
and products 


A native of Salem, Mass., Mr. Collier was graduated from Worcester 
Polytechnic Institute in 1947 with a B.S. degree in chemistry. Upon gradua- 
tion he became associated with Boston Belting Company for several years 
as a chemist, then was associated with the National Bureau of Standards 
as a chemist in charge of rubber work 


He joined Johns-Manville Corporation in 1923 as manager of Inspection 
and Control Department and became successively staff manager of that 
department then director of quality control, continuing in the latter posi- 
tion until his retirement in 1959. Since that time he has acted as Quality 
Control Consultant on asbestos fibre and products 


For years, Mr. Collier has been a foremost proponent of the statistical 
approach to Quality Control and has long recognized the need of quality 
conscientiousness both at the operating level and by top management. 
Because of this, he has felt that an educational approach is imperative and 
his activities and efforts among industries and engineering institutes have 
been directed along these lines 


Mr. Collier joined ASTM in 1926. He was a member of the Board of 
Directors of the Society from 1948 to 1951 and received the Society’s Award 
of Merit in 1956 


Mr. Collier is a member of the Chemists’ Club of New York City, the 
American Institute of Chemists, and the American Chemical Society 


Mr. Albert is chairman of the board, Thwing-Albert Instrument Co., 
Philadelphia, Pa. A native of Inghams Mill, N.Y., he began his career as a 
salesman for Ingersoll-Rand Company and then was associated with Cana- 
dian Allis-Chalmers Co., 1908-18, in the sales, engineering and design divi- 
sions. He studied mining at the University of Toronto 


In 1918 he joined Thwing Instrument Company and was successively 
secretary, general manager, and treasurer. The successor company, Thwing- 
Albert Instrument Co., was formed in 1935 with Mr. Albert as general 
manager. He was later appointed treasurer, and from 1946-57 was president 
In 1957 he became chairman of the board 


Mr. Albert joined ASTM in 1930. He was a member of the ASTM Board 
of Directors from 1954 to 1957. He is an active member of the Philadelphia 
District Council, vice-chairman 1948-52, and was first chairman of the 
study committee which investigated and recommended the purchase of the 
present ASTM headquarters building 15 vears ago. For the past three years, 
has been chairman of the Special Headquarters Building Expansion 
Committee 


Mr. Albert is a founder member of the Delaware Valley section, Technical 
Association of the Pulp and Paper Industry. In recognition of his work, the 
section instituted an Edward J. Albert Award, given annually to the author 
of the outstanding paper presented at the Society’s May meeting. 


He is past-president of the Scientific Apparatus Makers Association by 
which organization he was honored with the SAMA Award for a lifetime 
of accomplishments and service—service to the industry; service to science; 
service to the nation. This award has been made only ten times in the 
history of the association. He also is a fellow of the American Association 
for the Advancement of Science. Some other of his activities include 
membership in the Instrument Society of America, American Institute of 
Mining and Metallurgical Engineers, and American Petroleum Institute 
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and penetrates as little as 0.000079 
inch, and the patented loading mec- 
hanism is designed to eliminate fric- 
tion and side thrust. The engineering 
concept behind the unit, its opera- 
tion, warranty, price and specifica- 
tions are also given in the bulletin 


. * * 


938—New literature presents the 
Greibach concept of Selective Ex- 
pansion for Electrical measurement 
developed to meet the need for ex- 
tremely accurate D.C. measurements 
over a wide range. The inherently 
high accuracy of a precision mete! 
is limited by the inability of the ob- 
server to obtain objective readings 
as fine as 1/10 of the smailest divi- 
sion. The accuracy of reading is in- 
creased ten fold by expanding the 
usual six inch scale to 60 inches 
After expansion the 1/10 division 
will become 0.01 per cent accurate 
The manufacturer conservatively 
guarantees 0.25 per cent accuracy 
Without use of external shunts or 
multipliers, up to five ranges are 
available, reading from as low as 
100 microampres to one amp, or 100 
millivolts to 100 volts with this sin- 
gle precision meter. Lightweight and 
compact, panel, mounted or portable 
Greibach Selective Expansion Meters 
are suggested for applications where 
extremely high accuracy with rug- 
gedness and reliability are essential 

such as standards laboratories, 
ground support for missiles, and 
critical measurements in the fields 
of solid state, electronic, atomic and 
nuclear research 


939—A new six-page bulletin has 
just been released by the Packard 
Instrument Co. describing its com- 
plete line of transistorized instru- 
ments for measurement of radioac- 
tivity and for chromatography. In- 
cluded in this Bulletin AD-1000 are 
descriptions of the Tri-Carb Liquid 
Scintillation Spectrometer, the new 
Tri-Carb Flow Monitor and the 
new Auto-Gamma _ Spectrometer 
With the exception of the Tri-Carb 
Flow Monitor, these instruments can 
be equipped for automatic or semi- 
automatic operation. Also described 
are Packard’s new radiation counter 
for small animals and new instru- 
ments for paper, column and gas 
chromatography. Bulletin AD-1001, 
released at the same time, graphical- 
ly illustrates the various models of 
the Packard Tri-Carb Scintillation 
Counter now available. Nine models 
are shown with automatic or semi- 
automatic operation, with options of 
refrigerated and non-refrigerated 
counting. 
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section briefs 


AKRON-CANTON ... June 15, the first meeting of the 
newly formed executive committee was held at Good- 
year Hall . . . The coming year’s activities should be 
off to a good start if the enthusiasm displayed is indica- 
tive of things to come... 

Programming, membership, and publicity activities 
are well underway and should contribute significantly 
to bettering our Saddoris Award standing. 

The Education Committee outlined their activities 
which will start in September with six different courses 
being offered at either Akron University, Orville, or 
North Canton. 

Sept. 21, Dr. Lloyd S. Nelson, General Electric Co., 
Lamp Division, Cleveland, Ohio, the lead-off speaker 
for 1961-62 will present “Rapid Analysis of Engineering 
Data” ... Dr. Nelson is presently the chairman of the 
Cleveland section as well as a National Director ... 

H. P. Pierce 


ALLENTOWN-BETHLEHEM ... June 21, annual Ladies’ 
Night, Hotel Traylor . .. We started with a punchbowl 
at 6:30 p.m., with dinner at 7 p.m. . . . Corsages were 
presented to the ladies... 

Bob Stanley, Western Electric Co., Allentown, Pa., 
showed some interesting pictures concerning the dis- 
covery of oil and talked on the “Statistical Aspects of 
the Discovery of Oil.” 

David F. Roberts 


BATTLE CREEK-KALAMAZOO .. . June 13, the retir- 
ing officers and new officers for 1961-62 met at the 
home of newly elected chairman, Eugene E. Conolly, in 
Battle Creek to discuss plans for the coming season... 
There will be nine monthly meetings, with a possible 
tenth meeting as a plant tour... 

A fall course in quality control is now in the planning 
stages 


Peter F. Koets 


BIRMINGHAM ...A meeting of the officers for 1961-62 
was held at the Holiday Inn, Bessemer, Ala. A general 
outline of plans for the coming year was presented by 
the new chairman, Clyde Comer, B. F. Goodrich Co. 
Preparations are almost complete for this year’s meet- 

ings. Programs will be mailed in September. 
A. D. Phillips 


CHICAGO ... I finally got on the ball—here are the 
section officers for the 1961-62 season: chairman—Frank 
Berman, Reynolds Metals Co.; vice chairman—section 
affairs—Lawrence R. Stickler, R. R. Donnelley & Sons 
Co.; vice chairman—program—Raymond Yetter, Tele- 
type Corp.; vice chairman—membership—Mervin W. 
Fisher, Advance Transformer Co.; secretary—John Dit- 
trich, Victor Adding Machine Co.; treasurer—John 
Louer, Artag Plastics; section directors—Mae Goodwin- 
Tarver, Continental Can Co., Robert W. Majeski, Victor 
Adding Machine Co., and Charles L. Matz, Quality Con- 
trol Consultant; national director—Frederick Trow- 
bridge, Hallicrafter Corp.; alternate national director— 
Robert W. Majeski, Victor Adding Machine Co. 

The basic statistical quality control course will begin 
the latter part of September at the University of Illinois 
—Navy Pier Branch. For additional information, con- 
tact Robert J. Williams, Kellogg Switchboard, 6001 West 
5lst St., Chicago 38, Ill. Telephone KE 3-6700, Ext 500. 

Sept. 13. first General Meeting of the season at the 
Teletype Corp., 5555 W. Touhy, Skokie III. . . . Luncheon 
will be followed by a “shop tour”... 

An analysis of the tour will be presented by Pat 
Gerard, QC engineer at Teletype. 


SEPTEMBER, 1961 


Warren Jones, Fellow, ASQC, and QC Consultant and 
Senior Partner of the firm, Management Control, will 
present “History of Quality Control.” 

For additional information, contact Reymond Yetter, 
Teletype Corp., 5555 W. Touhy Avenue, Skokie, III. 
Telephone CO 7-6700, Ext. 575. 

Plan to attend one or more of the excellent educational 
courses offered by the section during the coming year. 
Also, our general meetings are always informative and 
interesting so circle a few of those dates on your cal- 
endar and plan to attend. Hope to see all of you soon 
and often! 

John Dittrich 


DAYTON ... June 7, the final meeting of the 1960-61 
season was an informal stag picnic at Delco Products 
Lodge, Kettering, Ohio . . . More than 30 members and 
guests enjoyed an evening complete with refreshments 
and entertainment... Chairman Bob Stockert officially 
turned the gavel over to the incoming chairman, John 
Condon... 

Program chairman Ray Jackson is currently finalizing 
the program for the coming year. The first meeting of 
the 1961-62 season is set for Thursday evening, Sept. 14, 
1961. 

Ken Holliday 


GEORGIA ... Sept. 28, Georgia Tech, George Molzahn, 
QC manager, Lockheed Aircraft Corp., Marietta, Ga., 
will speak on “Manufacturing Reliability and Process 
Capability”... 

New section officers are chairman—Dr. H.M. Wads- 
worth, Industrial Engineering Department, Georgia In- 
stitute of Technology; vice chairman—Dr. A. C. Cohen, 
Jr., director, Institute of Statistics, University of Georgia, 
Athens, Ga.; secretary—E. G. Field, E. G. Field and 
Associates, and treasurer—William W. Gay, staff statis- 
tician, Southern Bell Telephone and Telegraph Com- 
pany. 

The November meeting will be in Athens, Ga., at the 
Institute of Statistics. 

E. G. Field 


HAMILTON-MIDDLETOWN ... June 3, annual Dinner 
Dance, LeSourdsville Amusement Park, Middletown, 


Electronics Division News 


The annual dinner and meeting of the Elec- 
tronics Division, ASQC, was held June 5 at Stouf- 
fer’s Restaurant following the opening day activi- 
ties of the 15th ASQC Convention and Exhibit, 
Philadelphia, Pa. 

Seventy persons in attendance included past 
officers and a number of Society officers. Gordon 
Beckhart, chairman, Electronics Division, reviewed 
the past and future programs of the Division. He 
called upon many of the active workers for brief 
statements. 

Officers and Councillors for 1961-62 

Officers are H. Dean Voegtlen, chairman; Harry 
W. Shifflett, chairman elect; John F. Teunisson, 
secretary, and Alexander Sternberg, treasurer. 

Councillors and Districts are Robert G. Fitzgib- 
bons, 1; Frank Gall, 2; George Scheel, 3; John 
Pringle, 4; William Rombach, 5; Bob Williams, 6; 
John Webb, 8; John Euler, 9; Herbert Estes, 10; 
Martin Joseph, 11; Vida G. Hildyard, 12; John A. 
Duggan, 13; Herbert B. Epstein, 14; Harold Z. 
Snyder, 15; E. V. Bersinger, 16, and John Ogden, 17. 








Ohio 33 members and guests turned up to enjoy 
family style chicken and dancing under the stars... 

At the short business meeting, new officers were intro- 
duced. The new chairman, Joe Mead, outlined plans for 
the coming season, and the outgoing chairman, DuWayne 
Carlson, was presented with an attache case. 

Plans have nearly jelled for all of next season’s pro- 
gram nights. The final rearrangement of specific dates 
for speakers and plant tours is all that remains to be 
firmed 

Sept. 13, dinner meeting with a speaker in Hamilton, 
Ohio 


Oct. 4, plant tour, Middletown, Ohio . 
D. R. Carison 


HARRISBURG ... June 8, Mt. Joy American Legion 
Home A buffet dinner was served . . . Games and 
cards were enjoyed by members and guests... 

The following officers were installed for the 1961-62 
season: chairman — H. Gross, RCA, Lancaster: vice 
chairman—O. Fox, Borg-Warner, York; secretary—J. T 
Fasnacht, Hamilton Watch Co., Lancaster, and treasurer 

R. E. Lehman, Carlisle Tire and Rubber Co., Carlisle. 

Attractive prizes given as door prizes by the various 
local industries included ballpoint pens, lighters, flash- 
lights, a throw rug, silver candle sticks, tie clasps, cuff 


links and a badminton set. 
Ann Englehart 


HARTFORD ... During the summer months your new 
executive committee was working to make the 1961-62 
season the best in the history of Hartford. Seven monthly 
meetings will be scheduled. For the third consecutive 
year, a Ladies’ Night is scheduled for the first meeting 
This night will also be Management Award Night. 
Another area of intense concentration by your execu- 
tive committee was the development of the education 
program sponsored by the Hartford section. Also, the 
Hartford section would be interested in hearing from 
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truly spherical. Any user can tell easily 
what the feel should be for greatest accu- 
racy. 

For price list and literature write: 


W. G. HADDRELL 


P.O. Box 457-A Beverly, Mass. 


anyone interested in a master’s level program in Indus- 
trial Statistics at a local college. 

In addition to a Third Annual One Day Seminar, the 
section will also sponsor the New England Quality Con- 
trol Conference in October. 

L. Sespaniak 
UNIVERSITY OF IOWA .. . Sept. 22, 8 p.m., Moline, 
Ill., International Harvester Night, topic—‘“Process Con- 
trol” . 

E. B. Godsey 
KANSAS CITY... June 15, the presence of a large 
number of ladies brightened this meeting of the Kansas 
City section . . . Highlights of the ASQC Convention 
were presented by George Cohan... 

Mr. Cohan also spent some time in program planning, 
indicating that several prospective speakers for the com- 
ing year had been contacted. 

Dave Stevenson brought us a special report on the 
Inspectioneering Workshop, which was held at the Con- 


vention. 
H. Afton Taylor 


LEXINGTON ... June 17, the annual Dinner Dance 
closed this year’s activities ... 

The 1961-62 program theme will be “Quality Control 
in the Space Age.” The opening program, Sept. 21, will 
have Joseph L. Bernick, quality manager, Nuclear Divi- 
sion, Martin Co., Baltimore, Md., speaking on “Nuclear 


Energy Goes to Work.” 
James C. Graff 


LIMA .. . Oct. 6-7, intensive course in reliability will 
be sponsored by the Lima section . . . Harmon S. Bayer, 
Quality Control Consultant, Detroit, Mich., will be the 
instructor . . For information, contact D. C. Fultz, 


Lima Engine Plant, Ford Motor Co., Lima, Ohio... 
CS. J. Dukro 


LOS ANGELES .. . The section recently heard Air 
Force, Army, and Navy representatives present future 
requirements for the quality of products intended for 
military use. 

The panel included Col. C. Peterson, Air Force plant 
representative, Douglas Aircraft; Maj. F. Gibson, Inspec- 
tion Division, Los Angeles Ordnance District, and Cmdr. 
R. W. Smiley, USN, Engineering and Inspection, Special 
Products Office (Polaris) Sunnyvale. 

The panel members forecast that products produced 
for military use will receive more thorough quality 
investigations in the future. 

Air Force—Colonel Peterson gave a brief review of 
how quality control originated during World War II 
with some 14,000 Air Force Inspectors checking sup- 
pliers’ quality or duplicating the contractors’ efforts, 
making a second check. The Air Force along with major 
contractors agreed to a common system. This agreement 
was outlined as a general military specification MIL-Q- 
5923, with the specification—Quality Control—becom- 
ing a management function on a par with Engineering 
and Manufacturing. 

With improvements and changes in the general quality 
specification, the present Quality Control requirements 
as outlined in MIL-Q-9858 has become a general agree- 
ment among all contractors and branches of the service. 

Colonel Peterson pointed out that the present number 
of 3,400 USAF inspectors compared with 14,000 during 
World War II is due to the contractors establishing firm 
quality control departments reporting to top manage- 
ment. 

Army—Major Gibson, speaking for the Army Ord- 
nance and Signal Corps, pointed out that the Los Ange- 
les Ordnance District is one of eleven districts which 
covers the lower half of California, all of Arizona, New 
Mexico, Utah, and certain sections of Nevada and Texas. 

The Los Angeles District currently is administering 
approximately 1200 contracts with a face value of 1.8 
billion dollars, and an undelivered value of 450 million 
dollars. During the past fiscal year, the district negoti- 
ated contracts for approximately 300 million dollars 
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in new ordnance business in its procurement area. 
During the same period about 300 million dollars in 
defense material was shipped to our Armed Forces in 
this country and overseas. 

The district is staffed by 19 Army officers and 740 
civilians, providing an annual payroll in the Los Angeles 
area of about five million dollars. 

As a reminder, Major Gibson told some 225 QC heads 
representing major contractors in the Los Angeles area 
to look for future requirements to establish calibration 
laboratories and to keep a close watch on blueprint 
and drawing controls. 

Navy—Commander Smiley, USN, firmly stated that 
he, as special project officer for Engineering and Inspec- 
tion, is not at all happy with the quality that the Navy 
has received in the past. The major area for improve- 
ment lies in better design control by the second and 
third level supplier. He said that QC and reliability will 
evolve into a common system and that future contracts 
will require suppliers to meet specific requirements 
for quality and reliability on the Polaris program. 

Commander Smiley stated, “Quality is a requirement 
of manufacturing and reliability is a requirement of 
engineering. The system for controlling these require- 
ments will rest in a common system reporting to man- 
agement, known always as Quality Control.” 

The quality control and reliability dollar has exceeded 
the direct cost of engineering and manufacturing; there- 
fore, some type of quality control incentive program, 
now under study, will be written into the contracts of 


the future, concluded Commander Smiley. 
Steve S. Kozich 


LOS ANGELES—VALLEY SUBSECTION .. . June 22, 
dinner meeting, Hody’s Restaurant, North Hollywood, 
Calif... . William X. Lamb, Division of Reliability, Ben- 
dix Pacific, presented “Reliability Growth” .. . 

Nick Chilikos 
LOUISVILLE ... June 13, the newly elected section 
chairman, Ray Evans, got affairs well underway by 
holding the first executive committee meeting at Lynn’s 
Restaurant... 

The purpose of the meeting was not only to enjoy a 
steak dinner, but to plan an attack on the coming sea- 
son with the aid of officers and committee chairmen. 
Quite a bit of time and effort is being put on methods 
to increase the membership of the section. 

The program for 1961-62 will be well diversified, 
with speakers and attractive events for each meeting. 
The new chairmen revealed enthusiastic plans to utilize 
a “point system” to encourage each member to take an 
active part in the work of the section. He also has plans 
and hopes to establish a section newsletter early in 1962. 

Monroe J. Oates 
MEMPHIS . . . June 20, Annual Meeting was held at 
Plough, Inc. . . . A film, “Operations Research, What 
It Is, How It Works, Scope and Limitations,” was pre- 
sented by Glenn Olree, Buckeye Cellulose Corp. 
Delicious refreshments were served at the conclusion— 
compliments of Plough, Inc. . 

W. L. Dickerson 


MERRIMACK VALLEY ... Sept. 7, first regular meet- 
ing of the 1961-62 season at the Yankee Doodle Restau- 
rant, Lawrence, Mass... . 

Sept. 22, fall symposium on “Packaging and Packing 
Materials” at the Lowell Technological Institute, Lowell, 
Mass. . . 

The format will be as in past events, with double 
sessions in the morning and afternoon. 

This will be the third in a series of symposia at 
Lowell Tech. After last year’s topics of “Quality Con- 
trol in Small Industry” and “Control of Special Proc- 
esses” we will continue our coverage of specialized areas 
with this all day meeting on a topic of considerable 
interest to both the extensive electro-mechanical and 
paper industries in the Merrimack Valley area. 

Fred E. Ryan 


SEPTEMBER, 1961 


METROPOLITAN .. . Sept. 9, Thirteenth Annual All 
Day Conference sponsored by Rutgers « The State Uni- 
versity and the Metropolitan section, ASQC ... 

The program will have items of interest for all mem- 
bers of the quality control team and will include six 
concurrent panels on applications of statistics in the 
ceramic, mechanical, chemical, and electronic industries 
plus two panels on administrative applications of sta- 
tistics in auditing and accounting. 

The Rutgers Conference annually attracts some 600 
men and women from a wide segment of industry to 
the campus at New Brunswick. “Quality Control and 
Statistics in Industry” includes basic and advanced topics 
of wide interest to members of the industrial, govern- 
mental, and business communities. 

Section officers for the current season are chairman— 
J. O. Cully, Ward Leonard Electric Co.; vice chairmen— 
F. C. McLaughlin, General Electric Co., New York City, 
and L. R. Dorsky, Remington Rand Systems; secretary— 
E. E. Allen, American Can Co., and treasurer—E. C 
Torkelson, Bell Telephone Laboratories. 

In order to increase interest, and in effect increase 
the number of meetings during the coming year, the 
new officers are planning at least two monthly meet- 
ings that will have three concurrent sessions on the 
same evening. These sessions will be on widely sep- 
arated topics of interest to the greatest proportion of 
the membership. 

Past chairman Bill Frey expressed his appreciation 
to all who participated and helped during the 1960-61 
season. 

Stephen G. Orban 
MEXICO CITY ... The section Ciudad de Mezico has 
just completed the second annual course in basic quality 
control. The course was held at the “Camara Nal. de la 
Industria de Transformacion of the City of Mexico 
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during the second and third week of the month of June. 


Sept. 9, the section will celebrate the tenth year of 
incorporation to the American Society for Quality Con- 
trol... We are organizing a special meeting with the 
attendance of several outstanding personalities of the 


industry and scientific circles .. . 
Domingo M. Lépez 


MID-HUDSON .. . The section held its last meeting of 
the season at the Di Prima Hotel in Highland, N.Y. 

As this was the last meeting of the season, a change 
was made in the usual format. The arrangement com- 
mittee secured the services of Edward Fitchett, the Man 
of Magic, and Claude A. O’Callaghan, the original Irish- 
man of entertainment. 

G. Overbach, chairman for the past season, and Walter 
W. Wagner, incoming chairman, reported on the seasons 
activities and the programs planned for the future. Mr. 
Wagner also announced his appointments to aid him in 
conducting the section program for the coming season. 

William Tuceling, chairman of the section’s One Day 
Seminar to be held at Vassar College Sept. 16, reports 
that plans are going according to schedule. Several of 
the speakers have been engaged and brochures are being 
distributed to area industries. Additional information on 
the seminar may be obtained from E. L. Leadbitter, 
Dept. 301, Bldg. 002-3, International Business Machines, 
Poughkeepsie, N.Y. 

E. L. Leadbitter 
MONTREAL ... June 14, the annual Dinner Meeting 
was held in Salon A of the Queens Hotel . . . 30 mem- 
bers and 38 guests were present when certificates for 
proficiency were awarded to 31 persons who attended 
the elementary and advanced QC courses sponsored by 
the Montreal section . 

Morris Kaplan, technical director, Consumers Union, 
U. S. Inc., Mount Vernon, N. Y., presented “The Con- 
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sumers Union and How It Operates.” His introductory 
remarks covered the aims and objectives of the Con- 
sumers Union. He explained that the sole purpose of this 
nonprofit organization is the protection of the consumer. 


A film entitled “Consumers Want to Know” showed 
how actual tests are conducted; how conclusions are 
reached regarding the quality of the product, and how 
the reports are analyzed before they are published in 
“Consumer Reports,” the official magazine of the Con- 
sumers Union. 


Upon completion of the film there was a question 
period, which turned out to be the most interesting 
part of what had been, up to that point, a most enter- 


taining evening. 
J. J. Fitzsimons 


GREATER MUSKEGON ... June 28, annual board meet- 
ing, Bill Stern’s Steak House .. . New and retiring board 
members were present to transfer all necessary books 
and documents and to formulate plans for 1961-62 


Sept. 30, QC Seminar, Occidental Hotel . . . Henry 
Elliot, Sealed Power Corp., a charter member of our 
section, has consented to be a vice chairman and will 
assist chairman Merrill Bailey and vice chairmen Bill 
Poe, Elwood Presley, Mike Pascavis and Jack Forten- 


bacher... 
William A. Hume 


NORTHEAST TENNESSEE ... June 15, the first pre- 
sentation of a four-part pre-session clinic was given by 
Carl Wilson, Tennessee Eastman, at the Eastman Audi- 
torium ... The topic—“Meaning of Precision and Accu- 
racy” 

A meeting of all old and new officers and chairmen 
was held prior to the meeting. Plans were laid for the 
coming year’s activities. 

After the clinic, dinner was served at Skobie’s Res- 
taurant. The meeting resumed after dinner in the audi- 
torium and Tom R. Bainbridge, assistant superintendent 
of quality and standards, Tennessee Eastman, was guest 
speaker. Mr. Bainbridge spoke on “Estimating Sampling 
and Test Errors.” The talk centered around the calcu- 
lation of errors generated by testers, test equipment, 
and sampling methods. Mr. Bainbridge also explained 
how accurate measurements could be made with reduced 
testing 


Meeting attendance—23 members and nine guests 
Mike Gomez 


OMAHA-LINCOLN ... June 9, Ladies’ Night, Marchio’s 
Steak House, Omaha, Nebr., M. B. Crabill, director of 
the Division of Sanitation, Omaha-Douglas County and 
a member of the Omaha-Lincoln section, ASQC, spoke 
on “Garbage, Rats, and Politics” 

T. C. Anker 


ORANGE EMPIRE .. . June 20, Ladies’ Night Dinner 
Meeting at the Waterwheel Restaurant... J. Y. Mc- 
Clure, president, ASQC, installed the following new 
officers: chairman—Edgar A. Steinmeyer, Kwikset 
Locks; vice chairman—Charles L. Kleppsattel, Hughes 
Semi-Conductor; secretary—William B. Nelson, Nor- 
tronics; treasurer—Alfred E. Candelaria, Norden Co.... 


Mr. McClure presented slides showing the National 
Headquarters and various key personnel. The topic of 
Mr. McClure’s address—“Philosophy, Policy, and Goals 
of the ASQC”—was very informative and interesting to 
all members and ladies. 

All ladies received a corsage. Mr. Steinmeyer was 
presented with an engraved gavel by Mr. McClure, who 
was in turn presented with a Quik Set Lock—desk type 
ash tray by Mr. Steinmeyer. 

The members were very happy to welcome Mr. 
McClure and wish to express their appreciation to him 
for taking time from his busy schedule to attend and 


address the section. 
Henry W. McKee 
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Officers installed at the June 20 meeting of the Orange Empire section, 
ASQC, are Charies L. Kleppsattel, vice chairman; Edgar A. Steinmeyer, 
chairman; William B. Nelson, secretary, and Alfred E. Candelaria, treas. 


PHILADELPHIA ... June 28, a meeting of the executive 
committee and chairmen was held to discuss plans for 
the coming yea! 

Outgoing chairman Stan Hart gave a brief resume 
of past events and activities of the operating committees 
before turning over the reins to incoming chairman 
Tom Moran 

Mr. Moran announced the following committee chair- 
men: Thaddeus Bochey, placement service; Harry Grie- 
ner, membership; Mary Wolcott, reservations; James 
Miller, office operation; Arnold Dodds, conference; Wil- 
liam Hepburn, publications; Alexander Sternberg, Sad- 
doris Award; George Branin, auditor, and Stanley Hart, 
advisor 

Symposium chairman Arnold Dodds presented his 
plans for the Sixth Annual Symposium to be held in 
September at Pennsylvania State University, Ogontz 
campus, and also appointed Bernard Rosenberg as sec- 
retary for the Symposium 

June 3, the section presented the first annual Irwin 
S. Hoffer award to Maj. Gen. Webster Anderson, execu- 
tive director, Military Clothing and Textile Supply 
Agency, Philadelphia, Pa 

The award, named for one of the founding members 
of the Philadelphia section, was presented by the found- 
er, Dr. Irwin S. Hoffer, to General Anderson for out- 
standing service in stimulating application of statistical 
quality control principles by industries in the Delaware 
Valley. 

The citation read “Your wholehearted indorsement of 
these principles has contributed greatly to more efficient 
and systematic management in this area and throughout 
the nation.” 

The award was presented to General Anderson prio1 
to his departure to accept an appointment as Quarter- 
master General of the U.S. Army in Washington, D.C. 

The award will be presented annually to the indi- 
vidual in the Delaware Valley, not a member of ASQC, 
who has done the most during the preceding year to 
further quality control in the Delaware Valley. 

Representatives of the clothing and textile industry 
recently completed a course in quality control practices 
and principles. The course was jointly sponsored by 
the section and by the Military Clothing and Textile 
Supply Agency (MC&TSA). 

Certificates were presented during the May 11 meet- 
ing at the Germantown Cricket Club. Major Harlan W. 
Tucker, MC&TSA, presented “Quality Control in the 
Clothing and Textile Industries from the Standpoint of 
a Military Buyer.” 

Instructors were invited from the Kurt Salmon Assoc 

Albert G. Dettore 
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PIEDMONT .. . The section has installed the following 
officers for the coming year: chairman—A. A. Wolf, 
Kearfott Co., Black Mountain, N.C.; secretary—W. D. 
Lineback, C. P. Claire, Asheville, N.C.; and treasurer 
G. J. Trump, Amcel Corp., Ashville, N.C. 

Section meetings will be held in Asheville, N.C., at the 
Battery Park Hotel each second Tuesday night. 

Programs for the coming year will be formulated and 
announced by section mail. Our meetings in the past 
have been attended by more than 30 persons. We wish 
to express appreciation to members who travel great 
distances. We invite you to write to our secretary to 
express your suggestions. We want your company to be 
represented in this section 

Clifton Smith 
PITTSFIELD . . . June 17, the section held its annual 
outing and picnic at “The Oak and Spruce” in Lee, 
Mass. .. . Attendance was very good and so was the 
weatherman... 

Prizes were given for such things as golf, horseshoes, 
swimming, archery and kite flying. 

We were served a buffet style supper of charcoal 
broiled chicken, baked beans, salad, cake and coffee 
After dinner there was dancing. All in all it was a well 
planned day 

Howard J. Greenslet 
RHODE ISLAND ... June 1, executive committee meet- 
ing .. . Assignments of the various committee chairmen 
were reviewed and plans for the coming year were 
discussed ... 

The continuing pressure for improved quality and 
reliability by the biggest customer on this continent, the 
U.S. Government, have required many contractors to 
build quality assurance organizations rapidly without 
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detailed knowledge of what these functions should do. 
The section is fortunate this year to have George Saka- 
laris, supervisor, INSMAT, as our “kick-off” speaker 
Sept. 21. He will tell us about the Navy Quality Assur- 
ance requirements for government contractors. A lively 
discussion on “What Is Quality Assurance” is antici- 
pated 
Paul K. Moffat 
SACRAMENTO ... R. D. Geckler, vice president and 
manager of the Solid Rocket Plant, Aerojet-General 
Corp., Sacramento, Calif., will be the guest speaker at 
the section’s September meeting. His topic—‘“The Role 
of Management in Reliability.” 

M. K. Walker 
ST. LOUIS ... May 19, C. D. Jeffcoat, manager of 
reliability engineering, Westinghouse Air Arm Division, 
very ably presented “Reliability” .. . It was an excellent 
follow-up to the material presented at our Spring 
Conference Apr. 22, the thefne for which was “Anatomy 
of Reliability” . . . The Conference was attended by 130 
members and friends with 19 companies represented 

Two scholarship awards were presented at the May 19 
meeting. First place went to David Heiman of Wash- 
ington University and second place to Richard A. Bauer, 
St. Louis University 

Harry O. Hehner recently presented “Probability and 
Statistics” to eighth grade and high school classes in the 
area. John Randall and others report excellent reception 
of the presentation. 

Our theme for the coming year is “Action.” Attend the 
meetings and workshops and you will not miss loads of 
new ideas and applications that will not be found at 
book level for several years. Our active members are 
“years ahead” of the casual “readers.” 

John W. Bredfeldt 
SOUTH TEXAS ... Plans are being made for this 
year’s program which will follow a different format 
than in the past. We urge all members to come and 


evaluate the new deal 
Ed Frankli 


Second Annual Industrial Seminar 


The Mid-Hudson section, ASQC, will sponsor 
its Second Annual Industrial Seminar Sept. 16 
at Vassar College, Poughkeepsie, N.Y. 

Central theme for this year’s presentation will 
be “Assured Customer Acceptance Through Ad- 
vanced Techniques.” 

William Tuceling, general chairman, advises 
that the program has been designed for manage- 
ment and technical people interested in the prob- 
lems of maintaining customer satisfaction through 
a program of testing by utilizing advanced tech- 
niques and test equipment 

R. H. Gerty, R. E. Warr, J. T. Rowinski, and 
C. R. Lemley will discuss techniques of product 
assurance through field feedback reporting and 
analysis. K. W. Davidson, T. A. Budne, and P. C 
Clifford, along with others, will discuss manufac- 
turing control techniques related to customer as- 
surance. 

Topics to be covered during the four sessions 
are: reliability in production; product performance 
reporting; design techniques, evaluation of reli- 
ability, and other topics related to the theme of the 
program. 

A fee of ten dollars covers dinner, transactions, 
and the seminar. Registration starts at 9 a.m. 

For additional information, contact Casper J. 
Rose, registration chairman, West Road, Pough- 
keepsie, N.Y. 


Major Harlan W. Tucker, technical policy office chief of the Military 

Clothing and Textile Supply Agency, is welcomed to a dinner-meeting 

of the Philadelphia section, ASQC, by Stanley S. Hart, section chairman. 

Major Tucker served as coordinator for a special Quality Control course 
conducted jointly by the Society and the Agency. 


TOLEDO ... The program committee, under the chair- 
manship of Roy C. Settengren, General Mills, Inc., and 
James C. Clark, Permaglass, Inc., had the 1961-62 pro- 
gram finalized by July 1. Members of the committee are 
Donald W. Anthony, Owens-Corning Fiberglass; Hilton 
C. Fetting, Libbey-Owens-Ford Glass Co.; George H 
Barrows, M & S Morenci Corp.; Gerald K. Vieson, Con- 
tinental Aviation and Engineering Corp.; James E. 
Davis, Johns-Manville Fiberglass, Inc.; E. Stanley Mel- 
ick, Brush Beryllium Co.; Theodore R. Meyer, Kimble 
Glass Co.; Fred D. Reardon, Ford Motor Co., and Keith 
L. Lewis, M & S Manufacturing Co. 

Mr. Lewis, Margaret A. Tobin, and Roland E. Rock- 
well attended a District 8 meeting in Cincinnati, Ohio, 
on June 17. Mr. Lewis, District 8 representative, was the 
moderator for this event. The attendees went on record 
in favor of an active district representative in light of 
the excellent results this has produced during the past 
year in District 8. 

Paul E. Smith, membership chairman, is busy inter 
esting potential members in ASQC and reminding the 
few old members who have not renewed to do so. 

R. E. Rockwell 


YOUNGSTOWN .. . New section officers are Charles E 
Weitz, chairman; Charles R. Branfield, vice chairman; 
Donald C. Burkle, secretary, and Arthur J. Grady Jr., 
treasurer 

C. T. Wirebaugh 
WASHINGTON, D.C... . The section in cooperation with 
the Department of Statistics, George Washington Uni 
versity, and the Office of Naval Research, will sponsor a 
colloquium in probability and statistics during the aca 
demic year 1961-62. 

The program for the coming year is now being planned 
to include such topics as engineering and mathematical 
aspects of reliability, data processing, the training pro- 
gram, vendor-vendee relations and related subjects. 

The speaker for the September meeting has not as 
yet been selected. 

M. Alethia Mayes 
WESTERN MASSACHUSETTS .. . Sept. 26, One Day 
Quality Assurance educational program at the Sheraton 
Motor Inn, Springfield, Mass... . 

The program is designed as a service to companies 
involved in government contract work who either need 
orientation in quality assurance requirements or who 
have had persistent problems in fulfilling these require- 
ments to government satisfaction. 

Though main emphasis will be put on the Army’s 
quality assurance program, it is expected that Mr. Ram- 
sey will be conversant with similar programs of the 
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Navy and Air Force. This program should be of interest 
not only to people concerned with government contracts, 
but also to those interested in introducing quality assur- 
ance into their own companies. The program will con- 
sist of five one-hour sessions beginning at 2 p.m. Dinner 
will be served at 5:30 p.m., sessions will be resumed at 
7 p.m. and will be concluded at 9 p.m. 

June 15, annual outing and steak roast at Strathmore 
Park, Woronoco, Mass. . . . Activities included softball, 


golf and horseshoes . . . A good time was had by all... 
Alan J. Donnelly 





Significant Differences 








. AKRON-CANTON—Vince Gatto, General Tire and 
Rubber Co., will be arrangements chairman for the 
1961-62 season. 

. . ALLENTOWN-BETHLEHEM — Western Electric, 
Allentown, Pa., welcomed into their organization two 
new QC engineers—Charles T. Tarr, a metalurgical 
engineering graduate of Purdue University, and Charles 
A. Smith, an industrial engineering graduate of West 
Virginia University. 

Vince Lukach, also a QC engineer at Western Electric, 
Allentown, Pa., will participate in the Thirteenth Annual 
All Day Conference Sept. 9 at Rutgers « The State Uni- 
versity, New Brunswick, N.J. He will present “Statistical 
Methods Help Solve a Glass Problem.” 

. BIRMINGHAM—Wyllys G. Stanton, professor at 
the University of Alabama, who recently recovered 
from an operation involving major surgery, is now in a 
hospital in Montgomery, Ala., following an automobile 
accident. 

. HARRISBURG—tThere are 16 persons who have 
had 100 percent attendance at 1960-61 season meetings 

. INDIANAPOLIS — July 1, Dr. Irving W. Burr, 
Purdue University, became editorial chairman of 
Industrial Quality Control. Dr. Charles R. Hicks will 
become Book Reviews editor. 

Dr. H. Latham Breunig, Eli Lilly & Co., celebrated 
his 25th year with the company on Aug. 10, 1961. 

. LOUISVILLE—Officers for 1961-62 are chairman 
Ray Evans, Philip Morris, Inc.; vice chairman—Miss 
Flora Juergens, Colgate-Palmolive Co.; secretary — 
Robert Gilliland, the Klarer Co., and treasurer—Charles 
Davis, Philip Morris, Inc 

MILWAUKEE — J. Stuart Hunter, editor of 
Technometrics, is leaving the Army’s Mathematics Re- 
search Center at Madison, Wis., in September to be- 
come associate professor of chemical engineering at 
Princeton University. 

NORTHEAST TENNESSEE—J. T. Johnston, past 
section chairman, spoke to the Anderson Street Meth- 
odist Church Mens’ Club on June 22. His topic was 
“Challenge of Space Exploration.” 

The officers and members of the Northeast Tennessee 
section are proud of the section’s selection as the only 
master section in ASQC. 

Section members in attendance at the National Con- 
vention included Bill Morgan, section chairman, and 
Hubert Hill, Ralph DeBusk, Stan Murray, Tom Odom 
and Bob Beard. 

ORANGE EMPIRE—Fred A. Peck has been ap- 
pointed QC director for the Data Recorders Division, 
Consolidated Electrodynamics Corp. Mr. Peck had spent 
the past 11 years with Hughes Aircraft Co., where he 
became chief of quality control engineering, E] Segundo 
Division; director of quality control and reliability, 
Semiconductor Division, and administrator, corporate 
staff. He is past chairman of the executive board of the 
Orange Empire section, ASQC, and a member of the 
American Management Association. He was co-chairman 
of a recent AMA seminar on quality control organiza- 
tion. 

. . ORLANDO-CAPE CANAVERAL — Mel Snow, a 
graduate industrial management engineer, has been 
named QC manager for the Guided Missiles Range 
Division, Pan American Airways. He will direct the 
company’s overall quality control program, concentrat- 
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ing in six areas—marine, test equipment and physical 
standards laboratory, electronic equipment, photogra- 
phy, supply and facilities. Mr. Snow is currently work- 
ing on his PhD in Industrial Administration from the 
University of Pittsburgh. 

. PHILADELPHIA—Charles R. Wiegand has been 

appointed head of the quality control group, Navigation 
Computer Corp., Valley Forge Industrial Park, Norris- 
town, Pa. Mr. Wiegand was formerly QC manager, 
Burroughs Research Center, Paoli. 
.. . PITTSFIELD—Joseph A. Trowbridge, our newly 
elected chairman, has been transferred from General 
Electric, Pittsfield, to General Electric, Everett, Mass. 
Since Mr. Trowbridge joined GE in 1947, he has held 
such jobs as electrical designer, engineering department; 
test engineer, Power Transformer; test engineer, Jet 
Engine; specification engineer for Underwater Equip- 
ment; design engineer, Underwater Equipment; QC en- 
gineer for Fire Control Equipment; method and time 
standards engineer; quality control engineer, Ordnance 
Department, and many others. 

Mr. Trowbridge has taken many training courses at 
GE. He is a graduate of Harvard with a BS in Electrical 
Engineering. 

His new position will be that of supervisor of process 
control engineering, quality control. 

The section wishes Mr. Trowbridge the best of luck 
in his new position. 

. . SACRAMENTO—With an 11 percent increase in 
membership between May and July, planning for host- 
ing the 1963 Western Regional Conference, and a series 
of educational conferences, our new officers and chair- 
men have enough momentum to carry them over the 
next two years. Subjects such as nondestructive testing, 
purchase order and supplier control, and metrology are 
common topics of the executive committee meetings as 
planning gets under full steam. 

SOUTH TEXAS—Jerry Moyer was on the teaching 
staff for the joint TAPPI-CPPA (Technical Association 
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FOR THOSE WHO USE A CONTROL 
CHART FOR NUMBER OF DEFECTS... 


General Publication No. 5 


This ASQC report provides the necessary theory 
for one particular use of the control chart for 
number of defects. Edwin G. Olds and Edmund 
B. McCue investigate The Power to Detect a Sin- 
gle Slippage and the Probability of a Type |! 
Error for the Upper Three-Sigma Limit Control 
Chart for Number of Defects, No Standard Given. 
A previous technical report by Mr. Olds, GP No. 
4, discussed an alternate procedure which used 
only an upper control limit for the control chart 
for fraction defective. In GP No. 4 it was as- 
sumed that the numbers of defective units per 
sample had binomial distributions. 

Methods were developed for obtaining the pow- 
er of the chart to detect a single slippage and 
for obtaining the probability of a Type | error. 
GP No. 5 assumes that the defects per sample 
have Poisson distributions. The methods of the 
previous report are used to solve parallel prob- 
lems. It is proven that the power characteristics 
of the defects-per-unit chart are limiting cases 
for the corresponding characteristics of the frac- 
tion defective chart. 


To derive greater value from your control charts 
for number of defects or faction defective, order 
these General Publications today! 


General Publication No. 4 
Fraction Defective $1.00 ea. 


General Publication No. 5 
Number of Defects $1.00 ea. 


| have enclosed $ for General Publica- 


tion(s) as indicated above. Please send them to: 
Name 


Address 


Fourth Annual RIT-SQC Award 
Presented to Warren L. Rhodes 


The Fourth Annual RIT-SQC Award was pre- 
sented June 30 to Warren L. Rhodes at the conclu- 
sion of the 11th annual Quality Control for the 
Graphic Industries program which attracted 30 top 
management people from all over the United 
States. 

Mr. Rhodes is director of the Graphic Arts Re- 
search Department, Rochester Institute of Tech 
nology. The department is the largest of its kind 
on any campus in the United States. 

The Award was presented by Alfred L. Davis, 
RIT’s vice-president for Development and Public 
Relations and a past president, ASQC. The award 
is made annually to the individual in the graphic 
arts field who is felt to have made an outstanding 
contribution to the advancement of statistical 
quality control in the graphic arts. 

Mr. Rhodes is assistant director of the seminar 
on statistical quality control and of the seminar on 
color control conducted annually by RIT. He is the 
author of numerous papers and articles which have 
been published here and abroad. 

He is president of the Technical Association of 
the Graphic Arts, and a member of the Technical 
Association of the Pulp and Paper Industry, and a 
member of the Research and Engineering Council 
of the Graphic Arts Industry. He is editor of the 
Inter-Society Color Council Newsletter and has 
represented RIT at four meetings of the Inter- 
national Conference of Printing Research Institute. 

A native of Colorado, Mr. Rhodes attended the 
University of Colorado and RIT. He was appointed 
to his present post in 1955. 

Previous winners of the award have been B. S 
Sooy, S. Curtis and Son; Donald Macaulay, presi- 
dent, Paper and Printing Quality Control, Inc., and 
Dr. Carl Noble, director, Consumer Acceptance 
Department, Kimberly-Clark Corp. 
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ot the Pulp and Paper Industry and Canadian Pulp and 
Paper Association) statistics course June 19-30 at Queens 
College, Kingsport, Ont., Canada. 

George Hall will transfer to the Delaware section this 
fall. He will become senior planning and controls engi- 
neer, Platex Division, International Latex Corp. 

. . TOLEDO—Keith L. Lewis has been appointed to 
the National Committee for Section Development. Nice 
going, Keith! 

. . WASHINGTON, D.C.—Dr. Howard Stier, formerly 
of National Canners Association, has assumed the posi- 
tion of QC director, United Fruit Co. 

Mrs. Catherine Hock has assumed the position of vice 
chairman of the section since Al McKeon has accepted 
a position in Denver, Colo. 


QC Courses at 
Indiana, Pa. State College 


An eight week course in statistical quality con- 
trol and a seven week course in management of 
quality control will be offered by State College, 
Indiana, Pa., during October and November. 

The non-credit courses in the adult education 
program will meet 6:45 to 9 p.m.—the eight week 
course on Monday evening starting Oct. 2, and the 
seven week course on Friday evenings starting 
Oct. 6. In addition to class periods, there will be 
an average of three hours homework each week. 

Course instructor will be Edward A. Reynolds, 
Quality Control Consultant, Ligonier, Pa. Both of 
the courses will be offered if there is sufficient 
demand. Interested applicants should make known 
their interest immediately and plan definite en- 
roliment not later than Sept. 11. 

For additional information, contact Dr. IL. L. 
Stright of State College, Indiana, Pa. 


Call to Authors 


16th Annual Convention 
AMERICAN SOCIETY FOR QUALITY CONTROL 


May 23-25, 1962 
CINCINNATI, OHIO 


The Convention Program Committee is soliciting 
contributed papers. If you are interested in pre- 
senting a paper, please send a 100 word abstract 
(five copies) to the Committee by Oct. 1. The com- 
plete paper ready for review by referees should be 
in the hands of the committee by Nov. 1. Abstracts, 
correspondence, and complete papers are to be 
sent to Michael J. O'Callaghan, chairman, Conven- 
tion Program Committee, Schick Inc., Lancaster, Pa. 
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Send check to: 





Control Forum 


Saturday, September 16, 1961 
Angell Hall — University of Michigan 


PLAN TO ATTEND NOW 
16th Michigan Quality 


The Nation’s Oldest 


and Best 





Quality Control vs. 


“Who Cares” 
“Total 


“How To Keep Your Foot Out 


of Your Mouth” (luncheon speaker) 
“Can We Export Quality Control?’ 


Hear These Outstanding Speakers On: 


Ed McFaul — 
Gayle McElrath — 
Bill McCrehan 
Reliability” 

Ellis Ott — 


Indus- 
“The 100 mph Auto With the 100,000 


Mile Warranty — When?” 


“Automated Quality Con 


Hartiey Barclay (Editor of Automotive 


tries) — 


Norman Amberg — 


troi”’ 


“Quality and the 
“Aspect of Quality 


H. Amidon—Chrysler 
. and How To Get it’ 


. 


“Controlling Purchased Quality—How?"’ 


A. H. Ellinwood 


“Are You a Part of the Prob- 
“Engineering & Quality 


lem or a Part of the Answer?” 
(L.L.B.) 


Labor Agreement” 
SAVE $2.00 BY RECISTERING 


NOW — MAIL REQUESTS TO 
Virgil Pruett, Burroughs Corporation 
41100 Plymouth Rd., Plymouth, Mich. 


Big Four Panel — Wm. Smith—ford Motor Co., 
R. C. Mortensen—AMC, W. C. Weibrecht— 


Harmon Bayer — 
Chevrolet Div., G.M.C., 
Control Cooperation . 
Robert Huston 

J. James Hiller (L.L.8.) — 
in Product Liability” 
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INDUSTRIAL QUALITY CONTROL 


12th National Conference on Standards 
Methods whereby companies may apply the philosophy and prac- 
tices of standardization to reduce production costs and increase 
profit will be brought into sharp focus at the 12th National Conference 
on Standards, Oct. 10-12 in Houston, Texas. 
Sponsored by the American Standards Association, the conference 
will afford industry the opportunity of assessing current standards 
work in terms of immediate and long-range goals, applications of 
standards in reducing costs in many areas and the financial benefits 
to the company from standards application. Attendance is open to all 
organizations and individuals, whether or not they be members of 
the ASA. j 
Jchn R. Townsend, president, ASA, will officiate at the opening - 4 b 
session Oct. 10. The conference keynote speaker will be Donald J. 
Hardenbrook, national vice-president of the National Association of . . 
Manufacturers and board chairman of the American Creosoting Corp. 1n fine parti- 
The welcome address will be given by the Hon. Albert Thomas, con- 
gressman from Houston’s Eighth District. Pp 
In response to numerous requests from industry, the second of eight ! 
conference sessions will be devoted to a comprehensive review of cle anal S18: 
standardization at all levels of the economy and in the international 
field. 2 
Application of standards in the fields of plastics, material handling, i 
safety, purchasing, data processing and mobile homes will be discussed « 
during conference sessions Oct. 11 and 12. 
The program for Oct. 11 includes morning sessions devoted to 
plastics, arranged by the Society of the Plastics Industry, and material 
handling, arranged by the American Society of Mechanical Engineers. 
Two gold medals awarded annually by the ASA for outstanding 
support of voluntary standardization and devoted service to standard- 
ization, the Howard Coonley and Standards Medals, will be presented 
during an awards luncheon on Oct. 11. Guest speaker at the luncheon | § 
will be Vice Admiral W. F. Raborn, USN, chief of the Polaris program. COULTER COUNTER® 
Afternoon sessions devoted to safety standards and application of counts and sizes 
standards in purchasing activities. - ; 
Morning sessions on data processing standards, arranged by the = 100,000 particles 
Office Equipment Manufacturers Institute, and the role of standards | a in 20 seconds 
in the growth of the mobile home industry, arranged by the Mobile - 1 by 1! 
Homes Manufacturers Association, conclude the annual conference on coe b DYE: 
Oct. 12. 
Attendance at the national conference and its eight sessions is open 
to all companies, trade associations, technical societies, and government 
departments and agencies interested in standards work. 
The national program chairman is H. C. Ball of Humble Oil & 
Refining Co. Baytown, Texas. 
Information concerning the program of activities and registration reproducible 
blanks may be obtained from the American Standards Association, - 
10 East 40th Street, New York 16, N.Y. 1500 installations 


- 


* range: .5 microns 
to 250 microns 





ASQC Personnel Listing Service 


from catsup to ores; 
polymers to con- 
taminants... 
whatever the ma- 


WANTED! 
Chemist, Photographic 
QC Engineer, Chemistry 
QC Engineers, Machine Tools, Castings, Forgings, Heat Treating 
Plant QC Engineer, Cast Iron Boilers 


REGISTER NOW! i - 
A personnel listing service exists for the use of ASQC members Menace Aro ey gs 
only. Any member desiring to be listed as available for new employ- Brazil and throughout the w 
ment opportunities should send a brief resume (on 3 x 5 file card, 
or cards) to ASQC Personne! Listing Service, Room 6185 Plankinton aot 
Building, 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. Bee «= COULTER ELECTRONICS, INC 
All information will be kept confidential and those listed will be 2 Salen Oh tee = 
sent descriptions of all suitable opportunities for 60 days following a? - , an 
receipt of this initial listing. Jf it is your desire to remain on the list oa oe na rage - 
after this period, you can do so by writing to the same address and on tte mene 
requesting an additional 60 day period. If you do not request an ex- Or kino gl kr 
tension, you resume will be removed from the file on the assumption 
that you have made a successful connection. 
Companies wishing to post positions available in the ASQC Person- 
nel Listing Service should address all correspondence to the same 
address as above giving the educational and experience requirements, 
age and salary limits on each position. The position description should 
be limited to 100 words plus the complete name and address of the 
individual to whom resumes should be sent. 


terial! 
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NEW FROM WALDES! 
TRUARC DIAL-INDICATOR 
GROOVE AND BORE GAGES 


Measure inside diameters .20” to 3.0” 
Four direct-reading models available 


Truare dial-indicator gages are designed to 
provide an accurate, economical means for meas- 
uring the I.D. of bores and housings, retaining 
ring grooves, O-ring grooves and other internal 
recesses. Available in five models for different 
diameters (see chart below), they have shock- 
proof, jeweled movements for accuracy and large, 
easy-to-read dials with unbreakable crystals. 

The four “F” models are direct-reading gages 
which do not require preliminary setting. Rigid 
cast arms assure accuracy of measurement and 
eliminate deflection. The gages have replaceable 
needle-type contact points. 

The Model I-51 is a zero-setting gage with con- 
tact points which are an integral part of the 
locating arms. The arms and actuating lever are 
made of corrosion-resistant stainless steel. 

For complete details, write for Truarc Data 
Bulletin No. 459-10. 





MODEL DIAMETER GRAD- 
NO. RANGE | UATION REACH | PRICE* 


551 z0— 60 = 0005 | 13/16 | $58.50 





F166 | 40— .80 oo1_ | 2-3/8 | $35.00 | 


F266 | 80-120 | 001 | 2-3/8 | $35.00 | 
f-177 J "1.00 — 2.00 = 0025 2. -3 S $35.00 
F-277 2.00—3.00 | 0025 | 2-3/8 | $35.00 
*Price includes standard contact points, fitted wooden case. All 


F’’ models come with angled screw driver or wrench for adjusting 
or replacing contact points 

















@© 1961 Waldes Kohinoor, Inc. 


e) WALDES — 
‘’ TRUARCG 
1 Rinos™® 





Prove the Value of 
Your Accomplishments by 








Bringing Quality Control To 
The Desk of Management! 


A NEW series of twelve monthly releases speci- 
fically prepared in NON-TECHNICAL language 
for Management and Supervisory Quality Control 
Personnel relating Performance—(Quality and 
Quantity) and Costs. 


The releases are drawn from a broad experience 
in a wide range of industry and the procedures 
presented have proved their value, not only in 
maintaining acceptable quality levels, in develop- 
ing closer relations between Engineering, Quality, 
Production, and Cost Control—but in instituting 
prompt corrective action. 
Total Price—Seventy-two dollars— 

less 5% if check accompanies order. 


Ask for complete information or order direct 


UALITY 


CONTROL ENGINEERS 








P. O. Box 112 Winnetka, Illingis 
Archie R. Jackson — Fellow, ASQC — Director 











Precision 
Test Gauge 


25% More 
Accurate 


360° Calibration makes Martin-Decker Scale 
25% longer—gives 25% greater readability than 
models with 270° scale. 

Ni-Span C Bourdon tube is temperature-stable, 
corrosion-resistant — superior to other alloys. 
Tube tip bleed is standard equipment 
Movement calibrated to dial, with an accuracy 
of + 0.15% or better. 

Uniform linear increments. Protected front 

zero adjust. 

Capacities from 60 PSI to 15,000 PSI. 

Find out why more and more 0.£.M. designers 
specify Martin-Decker Precision Test Gauges for 
measuring gas and fluid pressures 


Dia. Dial — 
a 


Write for MARTIN 


Technical Brochure 1199 DECKER 
PRECISION 


« Precision Pressure Instrument TEST 

» ao rumente BETH 
Load and Force Measurement 

MARTIN-DECKER CORPORATION + 3431 Cherry Ave., Long Beach 7, Calif. 
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QUALITY CONTROL 
ENGINEER 


Atlantic Research Corporation, an expand- 
ing contract R & D company located in the 
National Capital area, requires a qualified 
engineer to work with the quality control 
and test supervisor at our pilot plant, 35 
miles west of Washington. Work involves 
control of solid propellant production and 
rocket assembly, inspection of raw ma- 
terials, in-process, final articles, and su- 
pervision of radiographic laboratory. 


B.S. or M.S. in engineering or science, 
with 2-5 years of industrial quality control 
experience in military or rocket field. 


An equal opportunity employer 


Please send resume of technical and academic 
background, age, salary requirements, and 
professional references to: 


Technical Personnel Recruitment |QC 


ATLANTIC RESEARCH 
CORPORATION 


Alexandria, Virginia 


(Suburban Washington, D.C. area) 





Classified Advertising 


Positions Wanted: ASQC Members 
$1.00, non-members . per line. 
Minimum space 5 lines, maximum 
20 lines (2% in. high). 


Positions Available: $2.00 per line 
Minimum 5 lines, maximum 20 lines. 
Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (1/6 page 
minimum). 


35 characters and spaces per line. 


Replies to box numbers and copy 
should be addressed to American 
Society for Quality Control, 161 W. 
Wisconsin Ave., Milwaukee 3, Wis. 
Deadline is 22nd of second month 
preceding publication. 














POSITIONS WANTED 











WHY SEND 
RESUMES? 


Do you send out resumes by 
the scores to look for a new 
position? 

We KNOW where the jobs are 
in quality and reliability. Let 
us help find the right one for 
you. We are the only national 
agency specializing in these 
fields. Register with us and see 
what we mean. All jobs fee- 
paid. 


QUALITY CONTROL 
PERSONNEL SERVICE 


267 Hawthorne St. 
Malden, Mass. 


Employer job listings welcomed 





A presently employed Quality Con- 
trol Engineer, Age 25, Married, De- 
gree B.S.M.E., desires a position with 
a progressive organization. 2 years 
experience in planning and admin- 
istering Quality Control functions 
such as Inspection Procedures, Pro- 
cess Controls, Scrap Control, Quality 
Audit, In Warrantee Return Analy- 
sis and New Product Test and Eval- 
uation. Will relocate. Send reply to 
Box 18C1. 








POSITIONS AVAILABLE 





STATISTICIAN 


Senior position to do statistical 
analysis and experimental design. 
Operational Research : Economic 
Forecast : Organoleptic Panels : 
Biological Assays. 

Large diversified Food Company 
with excellent research facilities. 
Digital computer available and 
instruction provided. 


Write, detailing training and ex- 
perience to: 
Research Director, 
Canada Packers Limited, 
2200 St. Clair Avenue West, 
TORONTO 9, Ontario, Canada. 








QUALITY CONTROL ENGINEER 
Experienced quality control engi- 
neer needed to head the quality con- 
trol department of a large Western 
New York plant of a multi-plant 
Corporation. Processing operations 
begin with a grey iron foundry. Re- 
sponsibilities include inspection, 
quality control engineering, controls 
for defect prevention, quality assur- 
ance procedures, statistical tests, and 
planning of executive reports on 
quality control. Applicants must 
have engineering degree; five to 
eight years experience QC engineer- 
ing; two years supervisory capacity. 
Send resumé of experience and edu- 
cation with salary requirements and 
photograph to: Box 18Q1. 





AS PARAMETER 
TOLERANCES 


BECOME SMALLER 
THE NEEDS FOR 
QUALITY CONTROL 


BECOME 


GhEATER!! 


Simple theorem? Of course, but in 
its brevity this statement reveals a 
few of the things which are happen- 
ing at Univac . . . and how they may 
affect your professional future if you 
are a Quality Control Engineer. 

The Univac Quality Control En- 
gineer has a new importance. He 
plays an essential role in virtually 
every department, and he is involved 
in programs from their initial design 
through the entire manufacturing 
cycle. Univac’s rigid standards of 
reliability have created new needs for 
Quality Control Engineers who not 
only evaluate existing procedures, but 
also directly assist in the develop- 
ment of completely new manufactur- 
ing techniques. 

As the tolerances on dimensional, 
electronic and environmental param- 
eters become smaller, the needs for 
more and greater quality control in- 
creases. Recognizing this need, Uni- 
vac has created new positions for 
engineers who are willing to accept 
the responsibilities of new programs 
and new challenges. 

Your inquiry to the following posi- 
tions will be given immediate and 
confidential attention. Salaries are 
liberally commensurate with experi- 
ence. Univac pays your re-location 
expenses, and you start with custom- 
ary employee benefits. 


QUALITY CONTROL ENGINEERS 

To develop and apply statistical quality 
control techniques, initiate and evaluate 
test and inspection procedures for the 
manufacture of superior quality products. 


RELIABILITY ENGINEERS 

To perform reliability analysis and pre- 
dictions, develop failure reporting proce- 
dures, analyze failures and recommend 
corrective action. 





Openings are at several levels of 
responsibility. Engineering or Science 
degree required, with a mini- 
mum of 2 years experience in 
electronics or related fields. 


R. K. PATTERSON, Dept. A-9 


Remington Hand. 
Chnivac. 


DIVISION OF SPERRY RAND CORPORATION 
2750 West 7th St., St. Paul 16, Minn. 


(All qualified applicants will be considered 
regardless of race, creed, color or national origin) 
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INDUSTRIAL QUALITY CONTROL 


Vols. XIV, XV, XVI, XVII 
July 1957—June 1961 


individual Back Issues 
Specify Month and Year 
Or Volume and Number 
Index to Vols. |-X 
Index to Vols. XI-XV 


ASQC STANDARD SERIES 


Al-1951 “Definitions and Symbols for 
Control Charts 

A2-1957 “Definitions and Symbols for Acceptance 
Sampling by Attributes” 


Bl, B2-1958 “Guide for Quality Contro! and 
Control Chart Method for Analyzing Data” 
(ASA Standard 71.1, 1.2-1958) 


B3-1958 “Control Chart Method of Controlling 


Quality During Production” 
(ASA Standard 71.3-1958) 


GENERAL PUBLICATIONS SERIES 


General Publication No. 2, “Manual for 
Authors of Technical Papers for Pub- 
lication in Industrial Quality Control” 

General Publication No. 3, “Span Plan 
Method of Process Capability Analysis” 

General Publication No. 4, “The Power 
to Detect a Single Slippage and 
the Probability of a Type | Error 
for the Upper Three-Sigma Limit 
Control Chart for Fraction De- 
fective, No Standard Given” 

General Publication No. 5, “The Power to 
Detect a Single Slippage and the 
Probability of a Type 1 Error for the 
Upper Three-Sigma Limit Contro! Chart 
for Number of Defects, No Standard Given’ 


CONVENTION TRANSACTIONS 
1959 Annual Convention Transactions 


1960 Annual Convention Transactions 
1961 Annual Convention Transactions 


CONFERENCE PROCEEDINGS 


1959 Midwest Quality Control 
Conference Proceedings 





Stock List 
PUBLICATIONS 


1960 Midwest Quality Control 
Conference Proceedings 


1959 Automotive Division 
Conference Transactions 


1960 Automotive Division 
Conference Transactions 


1959 and 1960 Auto. Div. Conf. 
Transactions together 


MISCELLANEOUS 


ASTM Manual on Quality Control of 
Materials 


NSMPA Manual on Statistical Quality 
Control Volume 1, “What and Why” 


NSMPA Manual on Quality Control 
Sampling Volume II, “Highway 
Markers to Better Quality” 


NSMPA Manual on Sampling Inspection 
Volume lil, “Do It Yourself Sampling 
Inspection Installation” 


NSMPA Manuals, Vol. |-Ill together 


Charles R. Hicks, “Fundamentals of 
Analysis of Variance.” 


Thomas A. Budne, “Random Balance.” 


Ervin F. Taylor, “File It To Find It. . . 
the ASQC Literature Classification 
System.” 


Paul C. Clifford, “Controi Charts Without 
Calculations.” 


Case Histories on Statistical Methods 
for Quality Control, by Metals 
Technical Committee, Series |! 


1958 Quality Control Methods and Manage- 
agement Symposium Transactions 


1959 Quality Control Methods and Manage- 
ment Symposium Transactions 


1960 Quality Control Methods and Manage- 
ment Symposium Transactions 


1961 Catalogue of American Standards 


Special bulk order discount: 10% for 10 or more copies; 25% for 50 or more copies, except !QC issues. 
ASQC members only—20% discount for any quantity. 


AMERICAN SOCIETY FOR QUALITY CONTROL, DEPT. 961 Date 


161 W. WISCONSIN AVE. 
MILWAUKEE 3, WIS. 


Please send me the copies of ASQC Publications in the quantities shown above. Enclosed is a check or money order for 
(Remittance must accompany orders less than $5.00. Postage is added to orders not accompanied by a remittance.) 


(Please print or type) 


Zone State 


Make remittance payable to the American Society for Quality Control, Inc. 


INDUSTRIAL QUALITY CONTROL 





clinics, conferences, and courses 


AUGUST 


. . . 28-Sept. i—International Heat Transfer 
Conference, Boulder, Colorado, contact Amer- 
ican Society of Mechanical Engineers, meet- 
ings department, 29 W. 39th St., New York 
18, New York. 


. . . 29-Sept. 1—66th Summer Meeting of the 
American Mathematical Society at Oklahoma 
State University, Stillwater, Okla., contact 
American Mathematical Society, 190 Hope St., 
Providence 6, R. |. 


SEPTEMBER 


. . . 515—Statistical Methods and Advanced 
QC Course, Irving W. Burr, instructor, Purdue 
University, Lafayette, Ind., contact Statistical 
Laboratory, Engineering Administration Bidg., 
Purdue University, Lafayette, Indiana. 


. . « 68—Joint Nuclear Instrumentation Sym- 
posium sponsored by ISA, AIEE, and IRE, at 
North Carolina State College, Raleigh, N. C. 
Contact ISA Meetings Manager, Penn Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 
19, Pa. 


. . . 9—Thirteenth Annual All Day Conference 
sponsored by Rutgers + The State University 
and the Metropolitan section, ASQC, at the 
Rutgers campus, New Brunswick, N. J. The 
program will have items of interest for all 


let accuracy 
he the rule for 


RELIABILITY 


THE ELLIOTT HI-VISION PROGRAM 


sells your employees on the need for Quality. 


And keeps them sold! Break through their indifference bar- 


rier with this low-cost, high impact means of moving minds. 


ELLIOTT SERVICE COMPANY, INC. « 


SEPTEMBER, 1961 


members of the quality control team and will 
include six concurrent sessions on applica- 
tions of statistics in the ceramic, mechanical, 
chemical, and electronic industries plus two 
panels on administrative applications of sta- 
tistics in the fields of auditing and accounting. 
“Quality Control and Statistics in Industry” 
includes basic and advanced topics of interest 
to members of the industrial, governmental 
and business communities. Contact Reginald 
Johnson, QC Manager, Eastern Surgical Dress- 
ing Plant, Johnson & Johnson, Route 1, North 
Brunswick, WN. J. 


. . . 1022—Twelfth Annual Statistical Quality 
Control Institute, University of Connecticut, 
Storrs, Conn., contact Theodore A. Toedt, co- 
ordinator, University of Connecticut, Storrs, 
Conn. 


. . » 11-15—16th Annual ISA Instrument-Auto- 
mation Conference, Biltmore Hotel, Los An- 
geles, Calif. Contact ISA Meetings Manager, 
Penn Sheraton Hotel, 530 William Penn Place, 
Pittsburgh 19, Pa. 


. . . 12—Eighth Annual Bay Area Quality Con- 
trol Conference, Stanford University, Palo 
Alto, Calif. Contact W. Grant Ireson, Head, 
Industrial Engineering Department, Stanford 
University, Palo Alto, Calif. 


.. . 1415—Ninth Annual Joint Societies 
Engineering Management Conference, Hotel 























Roosevelt, New York City. Contact IRE, 1 East 
79th St., New York 21, N. Y. 


. . . 15-16—ASQC-TAPPI short course in Evo- 
lutionary Operation at the Schine Inn, Chico- 
pee, Mass. This course is being conducted in 
response to widespread interest in two other 
sessions held earlier this year. As before, the 
course will be given by Dr. J. Stuart Hunter, 
member of the Statistical Staff, University of 
Wisconsin, and Truman L. Koehler, head, Sta- 
tistical Analysis section, American Cyanamid 
Co, Bound Brook, N. J. Evolutionary Operation 
(EVOP) is a method of operating a process in 
such a way as to produce on-specification 
product while simultaneously generating sta- 
tistical information on how to improve the 
process (reduce costs, upgrade product qual- 
ity, increase quality). Contact Miss A. Scott, 
TAPPI, 360 Lexington Ave., New York 17, N.Y. 


. . . 15-16—Special two-day course in Experi- 
mental Design for Industry on Fractional Fac- 
torial Experimentation sponsored by the Ex- 
tended Services Division of Rochester Institute 
of Technology, Rochester, N. Y. Course ses- 
sions will be held at the Country Squire 
Motel, Rochester, with the opening session 
at 8:30 a.m. on Friday, Sept. 15. Instructors 
will be Cuthbert Daniel and John D. Hromi. 
The course is specifically designed for indus- 
trial experimenters and statistical practition- 
ers with a good understanding of the use and 





































































































































































































ELLIOTT SERVICE COMPANY, INC. 
DEPT. 9, MOUNT VERNON, N. Y. 


| Please provide me, without obligation, further Information and | 
| multi-color samples of your Hi-Vision Program on Quality. 


| Name 
| Title 
| Firm 
Address 


| City 


MOUNT VERNON, N. Y. 





The Author of One of These Articles from Volume XVII 
Will be Honored with the 1961 Brumbaugh Award 


A Consolidated Decentralized Reliability and Quality Control Program Road to Understanding Eyeball in the Milk Bottle Linear Contrasts, Part! i iil Quality Contre! and People 
Statistical Quality Control The Cybernetic Approach te Business Operations An Extended Chain Sampling Inspection Pian A Ventor Rating System for Material of Any Complexity 


instrumental Quality Control for Coler Starting a Control Chart, The Effect of Number And Size of Samples on the Level of Significance at the Start of a Control Chart for Sample Means 
The Role of Quality Assurance in Product Reliability, Part | 1 (A Nemogram for Upper Confidence Limits to Percent Defective Cost of Reliability A $2,000,000,000 Quality Operation 


Consolidated Rating System  0-C Curves for ChSP-1 Chain Sampling Plans Tolerance Limits Based on Life Test Data Taken from an Exponential Distribution Automation and Quality Control 
Acceptance Sampling Demonstration With a Bead Box =A Graphical Method for Determining the Effect of the Isolated Factor on the Total Span in the Span Pian Analysis © Build a Quality Team 


A Decentralized Team Approach to Quality and Reliability The Role of Quality Control as Moderator of Applied Science in the Corporation Modern Quality Control Pays Off in Woodwork 
S@C vs. Intuitive inspection The Legal Framework for inspection Under Government Contracts Sampling Plans for Determining Compliance with Electronic Parts Reliability Requirements 


Distribution of the Range and Midrange When Sampling from a Negatively Skewed, Right-Triangle Population Lot Acceptance Sampling by Variables Using the Median and Quasi- Range 
Conducting In-Piant Training Sessions in Statistics Applications of Industrial Statistics in Research and Development A Mixed Model Factorial Experiment in Testing Electrical Connectors 


Quality Contre! from Frent Door te Back Door Are Statistical Life-Testing Procedures Robust? intercomparison of Laboratory Test Methods Critique of Vendor Quality Rating Systems 
Training for Stetisticians—industry's Need Quality Control Programs Should Be Cost Reduction Programs Quality Control in the Construction industry A Six-Step Quality Control Program 


Management Development Through Quality Control Statistical Quality Control Applications in the Food industry Total Quality Control Through Reliability Reliability of Guided Missiles 
The Basic Work Elements of Quality Control Engineering Developing Quality Consciousness A New Graph for Determining CSP-1 Sampling Plans Presentation of Reliability Information 


Mechanization, Quality Control, and Automation Life Test—Some Practical Considerations Selection of Flavor Panels for Complex Flavor Differences Reliability: Why Is it Needed? 
Automatic Production Recording—Yield—And Quality Control Some Comments on the Semantics of Quality and Reliability Examples of Designed Experiments Primer on Experimentation 


The Management of Reliability Programs Operationalism in Quality Control Quality in the Automotive industry Modern inspection Techniques and Automation Reliability Procurement 
Data Fun—Date Frustration—Data Failure © Management Policies for Assigning Departmental Reliability Responsibilities The Experiment, the Design, the Analysis 


The Brumbaugh award is presented to the author of the best article in each volume 
of Industrial Quality Control. This year the selection is being made for the articles 
in Volume XVII, July 1960 through June 1961. You can aid in the selection of the 
best article by sending your nomination now to the Brumbaugh Award Committee. 


Mr. Cuyler J. Hawkes, Chairman, Brumbaugh Award Committee 
Rm. 6185 Plankinton Building, 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin 


To give recognition to the most deserving article in IQC, July 1960 through 
June 1961, | nominate: 


‘ AUTHOR 
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meaning of simple statistical analysis and 
tests of significance. Contact Extended Serv- 
ices Division, Rochester Institute of Tech 
nology, Rochester 8, N. Y 


. 16—One Day Seminar, Vassar College, 
3 a.m., sponsored by the Mid-Hudson section, 
ASQC, contact E. L. Leadbitter, Dept. 301, 
Bidg. 002-3, International Business Machines, 
Poughkeepsie, N. Y. 


. . . 16—16th Michigan Quality Control Forum, 
Angel Hall, University of Michigan, Ann Arbor, 
Mich. Contact Dale A. Cue, Hoover Ball and 
Bearing Co., 5400 South State Road, Ann Ar- 
bor, Mich. 


. . » 16—The Scope of Quality Control, Gra- 
nata Hotel, San Antonio, Texas, sponsored by 
the San Antonio section, ASQC, contact Robert 
W. Worrick, 239 E. Ackard Pl., San Antonio 21, 
Texas. 


. . . 1820—Tenth Annual Meeting, Standards 
Engineers Society, Hotel Sherman, Chicago, 
lll. Theme—Standards — Cost Reduction. Con- 
tact J. E. Stevens, Chicago Bridge & Iron Co., 
1305 W. 105 St., Chicago 43, Ill 


19-20—Registration for two-semester 


design, and development of high energy rate 
forming systems. In addition to presentation 
of papers, there will be two panel discussions 
on “HERF Tool Design” and “Establishing the 
Process Parameters of HERF Systems.” The 
program will also stress the engineering prop- 
erties of high energy rate worked materials 
and explore automation in HERF systems 
Registrations must be made in advance and 
can be made up to the time of the seminar 
Fees are $45 for ASTME members and $60 for 
non-members. Contact Col. Leslie S. Fletcher, 
Conference director, ASTME Headquarters, 
10700 Puritan Ave., Detroit 38, Mich 


. . . 28-30—ASQC Chemical Division Confer- 
ence, Hotel Daniel Boone, Charleston, W. Va., 
contact Jack L. Massau, E. |. du Pont de 
Nemours and Co., P. 0. Box 993, Charleston 
24, W. Va. 


. . « 30—Western Michigan Quality Con- 
trol Clinic for Business and Industry sponsored 
by the Greater Muskegon section, ASQC, at 
the Occidental Hotel. Contact Merrill S. Bai- 
ley, Anaconda Wire and Cable Co., Muskegon, 
Mich. 


OCTOBER 


. . » 2—Community College Courses in Indus- 
trial Quality Control, an adult education, non- 
credit program offered by State College, 
Indiana, Pa. An eight week course in statistical 
quality control will start Oct. 2. A seven 
week course in management of quality control 
will start Oct. 6. The courses will meet one 
night a week from 6:45 to 9 p.m. Instructor— 
Edward A. Reynolds, Quality Control Consultant, 
Ligonier, Pa. Contact Dr. |. L. Stright, State 
College, Indiana, Pa. Plan definite enroliment 
not later than Sept. 11. 


Serving the Best Known 
Names in Industry 


credit courses, September 1961 through May q 
1962, at the Carnegie Institute of Technology. BEATS C ST QUaUity | 
OM N... 


Courses cover probability and mathematical 
| AN For MAN 
1 F ii 


statistics, experimental design, and quality ' 
control and industrial statistics, and will meet _ p 
one evening a week, 7:30-10:30 p.m., Wednes- a 

day, Thursday, and Friday evenings, respec- 
tively. Registration Sept. 19-20 from 6:30-9 
p.m. For further information regarding grad- 
uate and undergraduate day courses, contact 
Professor Edwin G. Olds, Department of Math- 
ematics, Carnegie Institute of Technology, 
Pittsburgh 13, Pa. Shown here is a timely bi-monthly 
: : message featured in the Howe 
. . 22—Fall Symposium on Packaging and eaanittnteii dain , Seva 
Packing Materials at Lowell Technological ™ sey Pryere 
institute, Lowell, Mass., sponsored by the 
Merrimack Valley section, ASQC. Contact Fred 
E. Ryan, QC Engineer, The National Co., Mal- 


den, Mass. 


One out of two of the nation’s leading 100 manu- 
facturers use the Howe Employee Communications 
Program successfully—to improve plant safety records, 
quality of workmanship, reduction in waste, pride in 
job and product. For more than 12 years, Howe 
Services has specialized in the preparation of color- 
fully illustrated and brightly illuminated messages 
that employees can really understand and appreciate. 


.. . 25-26—Fall Meeting of the Steel Founders 
Society of America, the Homestead, Hot 
Springs, Va. Contact Chal Adams, the Bayless- 
Kerr Co., Hanna Bidg., Cleveland 15, Ohio 


. . 26—One Day Quality Assurance educa- 
tional program, at the Sheraton Motor Inn, 
Springfield, Mass., sponsored by the Western 
Massachusetts section, ASQC. The program is 
designed as a service to companies involved 
in government contract work who either need 
orientation in quality assurance requirements 
or have had persistent problems in fulfilling 
these requirements to government satisfac- 
tion. This program should be of interest not 
only to people concerned with government 
contracts, but also to those interested in 7 
introducing quality assurance into their own 
companies. The program will consist of five 
one-hour sessions beginning at 2 p.m.; dinner 
at 5:30 p.m., with sessions resuming at 7 ~ 
p.m. and concluding at 9 p.m. Contact Alan i ae SERVICES Signed 
Donnelly, Bigelow-Sanford Carpet Co., Thomp- 7” 
sonville, Conn. i Tohilelalel Mm siclal am ollilellale) 


Tidesllale Lalo lea Mmaaliaalie lela 
Midwest 4-8080 


Presentations of this program are now being sched- 
uled for a number of industries in your area. Why 
not have your secretary send in the coupon below, 
today, and include your Company in our itinerary? 
The 30 minutes required to view our interesting pre- 
sentation might well lead to employee attitudes that 
will pay dividends for years to come. 


Gentlemen: We would like to see your presentation. Please 
contact us so thot o mutually convenient appointment con be | 
arranged 


Immediately Future Dote 


Compony 
. . . 27-28—Two Day Seminar on High Energy 
Rate Forming at the Statler Hilton Hotel, 
Detroit, Mich., sponsored by the American 
Society of Tool and Manufacturing Engineers 
The seminar will include tool design, part 


if-ti-telalelal= Street Address 


Canadian Sales Representative Hamilton, Ontario 


SEPTEMBER, 1961 





4-6—Semi-Annual Convention, American 
Society of Photogrammetry, Biltmore Hotel, 
New York City. Contact Timothy Trott, Aeroflex 
Corp., 34-06 Skillman Ave., Long Island City, 
N.Y. 


6-7—Intensive Short Course in Reliability 
sponsored by the Lima section, ASQC. Harmon 
S$. Bayer, Quality Control Consultant, Detroit, 
Mich., will be the instructor. Contact D. C. 
Fultz, Lima Engine Plant, Ford Motor Co., 
Lima, Ohio. 


. . 1012—12th National Conference on 
Standards, Rice Hotel, Houston, Texas. Con- 
tact American Standards Association, 10 E 
40th St.. New York 16, N. Y 


. 12-14—Three day short course on the 
Evaluation and Interpretation of Physical and 
Chemical Testing Methods at the Red Lobster 
Restaurant-Kenton Manor Motel, Tonawanda, 
New York. it will be sponsored by the Chemi- 
cal Division, ASQC, and the Buffalo section, 
ASQC. Course instructors will be John Man- 
del, a member of the Testing and Specifica- 
tions section at the National Bureau of Stand- 
ards, and Grant Wernimont, Eastman Kodak 
Co., a pioneer in the study of accuracy and 
precision of testing methods. The course will 
be of value to laboratory personne! of all in- 
dustries who have little or no experience in the 
statistical treatment of test data and evalu- 


ation of test methods. No experience in sta- 
tistics is required. Contact James E. Diliman, 
chairman, Chemical Division Lab Course, Hook- 
er Chemical Corp., P. 0. Box 344, Niagara 
Falls, N. Y. 


.. « 15-19—17th International instrument- 
Automation Conference, Coliseum, New York 
City. Contact Instrument Society of America, 
313 Sixth Ave., Pittsburgh 22, Pa. 


. . « 19-20—16th Midwest Quality Control 
Conference, Chase-Park Plaza Hotel, St. Louis, 
Mo. The theme—The University of Statistics— 
will be carried out by talks on statistics and 
baseball, statistics and sex, statistics and 
stock market, statistics and gambling, statis- 
tics and crime, statistics and medicine, statis- 
tics and warfare, and statistics and weather. 
The conference will also include papers on 
basic and advanced QC techniques and will 
feature basic, advanced, and section manage- 
ment training courses. Contact H. H. Bock, 
registration chairman, Olin-Mathieson Chemical 
Corp., East Alton, lil. 


. . » 24-25—Product Maintainability Working 
Seminar, Sheraton Hotel, Philadelphia, Pa., 
sponsored by the Electronics Division, ASQC. 
Contact B. W. Marguglio, Martin Co., Mail No. 
2099, Baltimore 3, Md. 


. . . 25-27—15th New England Quality Con- 
trol Conference, Statler Hilton Hotel, Hartford, 


Conn. Contact the registration chairman—John 
A. Sigmann, R. T. Vanderbilt Co., Inc., East 
Norwalk, Conn. 


. . « 26-27—Two-day Training Program, Uni- 
versity of Chicago, downtown campus, Chi- 
cago, Ill, contact Burton Persky, Teletype 
Corp., 5555 W. Touhy Ave., Skokie, Ill., Tele- 
phone OR 6-1000, Ext. 575. 


. . . 26-27—Annual Quality Control Conference, 
University of Alabama, Tuscaloosa, Ala. Con- 
tact E. T. Finnell, Jr., Engineering Extension 
Services, University of Alabama, Tuscaloosa, 
Ala. 


. . « 28—All Day Quality Control! Forum at 
Ecole Polytechnique sponsored by the Montreal 
section, ASQC. Contact Denys A. Pilon, Quality 
Control Chemist, Canada Packers Ltd., 1260 
Mill Street, Montreal, Quebec, Canada. 


NOVEMBER 


.. . $10—Eleventh Annual Conference of 
the Aircraft and Missile Division, ASQC, Am- 
bassador Hotel, Los Angeles, Calif., theme— 
Assuring Customer Satisfaction, four concur- 
rent series of sessions on international and 
general interest, design—reliability, produc- 
tion—quality control, and field service—main- 
tainability. Contact Hardy Harris, publicity 
chairman, c/o North American Aviation, Inc., 
International Airport, Los Angeles 45, Calif. 





Responsibility of the American Society for Quality Control, Inc., for Consulting Services advertising is limited 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements 


Qualification requirements for the several grades of memberships are set forth in the Constitution of the 
Society. Business card ads are available only to members of the Society—?2 insertions $100.00; 6 insertions $65.00 


CONSULTING SERVICES 








WYdown 3-2234 


JOSEPH MOVSHIN 
Fellow ASQC 


Management Service To Supplement 
Your Staff 


9220 Old Bonhomme Rd St. Lowis 32, Mo 








HUnter 7-5747 


THOMAS A. BUDNE 
Fellow ASQC 
QUALITY CONTROL « RELIABILITY 


STATISTICAL ENGINEERING 
3 DUNSTER ROAD, GREAT NECK, N. Y 


VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast. 
Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASQC 
QUALITY CONTROL ENGrINEERs, INc. 
6399 Wiishire Blvd. Los Angeles 48, Calif 








RB. 3. Bex 258 
Greenweed. Indiana 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 
inspection Procedures, Process Comtreis. 
Statisties fer Researeh and Development 
M LL. SUTHERLAND, Pb D., Fellew ASQC 
Ht. J. JACOBSON, Fellew ASQC 


BERNARD HECHT 
Fellow, ASQC 
Planning and Staffing Q. C. Organizations 
Quality Improvement Programs 
Reliability Training and Indoctrination 
5455 Wilshire Bivd Telephone: 
Los Angeles 36, Calif WEbster 8-5271 








Consulting Services in Quality Control 
Since 1945 
RALPH E. WAREHIAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York CEntral 8-3715 








Epwarp A. REYNOLDS 


Fellow, ASQC 


LIGONIER, PA 








FRANK H. SQUIRES 
Fellow, ASQC 


Consultation 

Reliability Orgenization 
Quality Centro! System 
Cost Coatro! 

Serveys, Training 


4700 Crenshaw Bivd. 
Leos Angeles 43, Calif. 
AXminster 1-3213 


Training Programs 
Consultant to Consultants 
STATISTICAL ENGINEERING 
INSTITUTE 
fF. E. SATTERTHWAITE, DIRECTOR 
Fellow, ASQC 
8 Fuller Road 


Wellesley 81, Mass CEdar 5-6335 








Quality Control! Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building 
Detreit 26. Michigan 


Telephone 
WOecdward 5-3796 








Management Controls 
POUNDED IN 1945 
References and Literature on Request 


Senior Partner: @99 Rose Ave. 
W. E. JONES Des Pramees, I. 
Fellow, ASQC Vanderbilt 4-1317 








QC Planning Defect Prevention 
LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN MASS. 
DAvenport 4-5446 


Organizing for Quality Training 
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Product Education Service 


These advertisers provide educational information on their products 
expanding the services of your journal, Industrial Quality Control. 

When writing or talking to advertisers to inquire about their products 
always remember to say you saw their ad in Industrial Quality Control. 


Advertisers in This Issue 


Key Number Page 


Atlantic Research Corp. .. 51 


A-3 Bell Telephone 
Laboratories 


A-4 Cadillac Gage Co. 


Fifth Chemical 
Division Conference 


A-5 Comtor Co. 

A-51 Coulter Electronics, Inc. 

A-75 Davidson Optronics 

A-9 Elliott Service Co. ...41, 45, 53 

A-46 W. G. Haddrell Co. 40 

A-72 Howe Services 55 

A-1l Jones & Lamson 33 

A-13 Lightning Calculator 35 
-73 ‘Martin-Decker 50 


Key Number Page 


16th Michigan QC Forum 48 
Greater Muskegon 

section, ASQC AR 
Nikon Inc. 37 
Optical Gaging Products IBC 
Process Simulation 36 
Quality Control Engineers 50 
Quality Control Per- 

sonnel Service 51 


Remington Rand Univac 
A-18 Sheffield Corp. 43 
A-53 P. A. Sturdevant 35 


A-19 _~ Process Assemblies, 
ne. 


A-66 Waldes Kohinoor, Inc. 50 
A-21 Carl Zeiss BC 


Advertisers in Previous Issues of Volume XVIII 


arborundum Co. 

elanese Fibers Co. 
International Business Machines 

Corp. 

ing Testers 


Monroe Calculating Machine Co. 
Packard-Bell Electronics 

Power Instruments 

Richmont, Inc. 

Testing Machines, Inc. 


fail the post card at right to obtain further information about any of 
e items appearing in advertisements or new products and new literature 
fescribed in the “What’s New” department, pages 30-38. 


Att: Product Education Service, 9-61 


Please type or print the key number of advertisements, new products, 


or new literature. 


NEW PRODUCTS AND LITERATURE 


(This Card Is Not Valid after Nov. 30, 1961) 
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6185 Plankinton Building 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 





Built by EX-CELL-O 


To Insure Accuracy 


Rugged, precision construction of Ex-Cell-O Contour Pro- 
jectors results in stable support for the optical systems pro- 
viding accuracy in the order of .0001”. This rigidity is a major 
consideration in achieving for Ex-Cell-O Projectors an out- 
standing record of trouble free operation and almost total 
elimination of down time. 








Typical of the sturdy, precision workmanship to be found 
throughout Ex-Cell-O Contour Projectors is the worktable 
of the Model 14-5 and Model 30. Engineers will recognize 
the superior design features shown in the inset at right. To 
cite just a few, the large 5” O.D. columns, supported in 
widely spaced bearings; the heavy channel skirt to stabilize 
the table assembly and the flexible elevating screw which 
can’t impart deflections to the column. 

Because of these construction features Ex-Cell-O Contour 
Projectors support heavy loads firmly, yet move easily and 
smoothly. 

Whether your problem involves receiving, production or 
final inspection there’s an Ex-Cell-O Contour Projector to 
do the job accurately, quickly and at low cost. The “why” 
and “*how”’ is condensed in our new booklet—**43 Reasons 
Why Ex-Cell-O Contour Projectors are the First Choice of 
Industry.”” Yours for the asking! 


Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 


OPTICAL GAGING PRODUCTS, INC. 


26 FORBES STREET ROCHESTER11, 


Subsidiary of &X-CELL-O] Corporation 





CARL 








ZEISS | 


WEST GERMANY 


TOOLMAKER’S 
MICROSCOPE 


( Large Model ) 


A decided advance over former instruments 
Measuring range of 3x6” permits extensive application 


Small toolmaker’s microscope 
also available. 


This large toolmaker’s microscope, made by Carl Zeiss, offers 
utmost ease, rapidity and great reliability of measurement. 

Its new built-in gauge block displacement device makes it pos- 
sible to quickly move the stage in the longitudinal direction in five 
steps, and in the transverse direction in two steps, thus eliminating 
the old fashioned method of interchanging gauge blocks. All manip- 
ulations, adjustments and readings are performed from the same 
position in front of the instrument. 

The inclined binocular tube can be tilted and adjusted to suit 
the convenience of the operator. During tilting, the image in the 
eyepiece always remains in focus. The object to be tested is seen 
simultaneously with the cross-line of the protractor. The scale of 
the protractor and templet, however, can be projected consecutively 
into the eyepiece. 

BUILT-IN BEAM-SPLITTING DEVICE 
Another novel feature of this instrument is the new built-in beam- 
splitting device with single or double reversed image in comple- 
mentary colors for line-symmetrical or center-symmetrical 
measurements. 
Write for literature 


COMPLETE 


, +f 7 4 LETS S&S, 4IWV2,. SERVICE FACILITIES 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 




















